AN 
INDIAN EPHEMERIS — > 


A.D. 700 TQ A.D. 1799 


VOL.1 PARR -4 


529.225 L.D. SWAMIKANNU PILLAI 
% ¢ 
VY) 1. @4 


ae oe 
eae, 
os % 

ae US 


iF 


AN 


INDIAN EPHEMERIS 


A.D. 700 TO A.D. 1799 


SHOWING 


THE DAILY SOLAR AND LUNAR RECKONING ACCORDING. 
TO THE PRINCIPAL SYSTEMS CURRENT IN INDIA 


WITH THEIR ENGLISH EQUIVALENTS ‘e 


ALSO 
THE ENDING MOMENTS OF TITHIS AND NAKSHATRAS 
AND 


THE YEARS IN DIFFERENT ERAS, A.D., HIJRA, SAKA, VIKRAMA, 
KALIYUGA, KOLLAM, ETC., WITH A PERPETUAL PLANETARY 
ALMANAC AND OTHER AUXILIARY TABLES 


BY 


L. D. SWAMIKANNU PILLAI, DIWAN BAHADUR, L5S.O. 
M.A. BL. (MADRAS), LL.B. (LONDON), FELLOW OF TRE UNIVERSITY 
OF MADRAS, AUTHOR OF “INDIAN CHRONOLOGY” 


VOL. I—PART I 
GENERAL PRINCIPLES AND TABLES 


A revised and enlarged edition of ‘‘Indian Chronology, 1911.” 


AGAM PRAKASHAN 


DELHI 


Pee ewes... 


tes "°° 0 tee @, 


Row zai] IS 1} — Sone 


88.420 200 i 


First Published 1922 
First Reprinted 1982 


Published by : AGAM PRAKASHAN, 34, Community Centre, 
Ashok Vihar, Phase-I, Delhi-110052 

Phone: 713395 

Printed at: GIAN OFFSET PRINTERS, 
308/2, Shazada Bagh, 
Delhi-110035 


PREFACE, 


HE “ Indian Ephemeris, A.D. 700—A.D. 2000,” in eight * volumes, of which the 
first seven (A.D. 700—A.D. 1799) are now presented to the public, the last and 
eighth volume (A.D. 1800—A.D, 2000) having been published, by anticipation 
in 1914, is the outcome of the principles and methods ex pounded in the author's 
Indian Chronology (1911) for the computation of eras, tithis, nakshatras, ete. 
These principles and methods are re-stated, for convenience of reference, in the 
first, volume of this work, which is practically a revised and enlarged edition of 
Indian Chronology, and is being separately published as such. 

2. Its object is to show, for one thousand three hundred years, i.e., from 1st 
January A.D. 700 to 3lst December A.D. 1999, (1) the eras in use at present in 
different parts of India, Saka, Vikrama, Kaliyuga, Kollam, Benga! San, Northern 
and Southern Cyclic years, Hijra and A.D.; (2) the solar month and day of the 
Tamil and Malayalam calendars; (3) the solar months according to the rasis or 
constellations of the zodiac ; ‘4) the tithi for each day with its ending moment to two 
places of decimals, equivalent to half ghatikas ; and (5) the nakshatra, with its 
ending moment; (6) the lunar months and passhas in use all over India and the 
neighbouring countries ; (7) the Muhammadan months and days of the Muham. 
madan months ; and (8) eclipses, solar and lunar. For every one of these items the 
English month and day and week-day are given regularly throughout. It also 
contains a full exposition of a practical and at the same time accurate method of 
ascertaining the actual as well as the mean position of the planets, Mars, Mercury, 
Jupiter, Venus and Saturn for any date and at any epoch, 

3. The author, having hit upon a method of calculating by a simple process, 
but accurately, to four places of decimals, all the elements required for the compu- 
tation of a tithi (i.e., the mean ending moment of each tithi, and the appropriate 
sun’s and moon’s equations of the centre) as well as all the elements required 
for nakshatras (i.e., the mean ending moment of each nakshatra and the appro- 
priate moon’s equation of the ‘centre) successively for each day, for any number 
of years, past or future, offered to the Government of Madras to produce (1) an 
ephemeris in the present form for the whole of the pericd for which such 
information would ordinarily be required by epigraphists, i.e., from A.D. 700 to A.D. 
1799, and (2) an ephemeris from A.D. 1800 to A.D. 2000 for current use in 
Government offices. Government accepted both the offers, undertaking to pay 
part of the cost of compiling the former ephemeris in manuscript and to purchase 
1,500 cépies of the latter work which was published at the author’s expense ; they 
subsequently decided to purchase the copyright of the first edition of the Hphemeris 
A.D. 700 to A.D. 1799, and the present publication is the result of that arrange- 
ment. The author tenders his thanks to the Government of Madras for their 
kind patronage of both parts of the work. 

4. It is a result, and at the same time an index, of the unique character of the 
Indian calendar system, that the only-satisfactory solution of the many difficulties 
OF CREE Si ae 

3. k, as originally designed, was to have been issued in seven volumes, including the volume for A.D. 
100 oA a atthe don fie reen nroucny rela ha rien te ‘vi, of Vlume 


lanation of the process used in the compilation of the Fphemeris, and (2) « set 
ry ee otive aetes treas touts takes inscriptions, The entire work is therefore actually iesued in eight volomes as 


stated in the text. 
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presented by it to the historian, the chronologist and the epigraphist, lies in the 
development of-a day to day ephemeris such as is’ now presented ; and any attempt 
to enable the historian or epigraphist to be his own computer of tithis and 
nakshatras seems predestined to failure. The historian has not often the aptitude 
requisite for undertaking such computations: and he has still less often the time 
necessary for making a number of alternative calculations before selecting the one 
that rigorously or most nearly satisfies all his data. | 

5. To the historian, then, of India, this ephemeris, the first of its kind, is dedi- 
cated. One wonders why the Hindus, who are so scrupulous as to the computa- 
tion of the passing moment, should not have thought in the past of maintaining 
some kind of a continuous ephemeris like the Fasti of Ancient Rome, for verifying 
the allusions to the lapse of time which are to be met with in literary, and more 
especially in lithic, records. But history, far from being a favoured pursuit in 
India, was, until we come to Muhammadan times, almost an avoided subject. It is 
probably due to this absence of the historical faculty in our ancient men of letters 
that no expeditious method was ever devised for verifying calendrical, details 
over long periods of time, and that such methods as have come down to us are of 
the most primitive and tedious description.* An Indian compiler of a panchanga 
or almanac devotes three months to the preparation of a calendar for the next 
twelve months and according to this method it would take over twice a hundred 
years to make a calendar for a thousand years. By a method which is fully 
explained in pages 2--5 of Part Il of Volume I of the present work, the author 
found it practicable to compile in one day the material required for a ten years’ 
Indian ephemeris: and since the whole of the first or preliminary compilation was 
effected by means of printed slips, the chances of arithmetical errors affecting the 
processes of addition and multiplication were also excluded by this method. 

6. Few epigraphists will regret the omission from this ephemeris of the yoga 
and ahas which are always included in a panchanga; bat many may be disposed to 
question the wisdom of excluding from it the period previous to A.D. 700. 
The paucity of verifiable Indian dates before the eighth century A.D. was the main 
consideration in fixing A.D. 70) as the superior limit of the ephemeris. Dr. 
Fleet found that for the centuries between A.D. 500 and A.D. 800 there were not 
more than 14 verifiable week-day dates in all the inscriptions discovered in the 
various parts of India and the neighbouring countries where the Indian calendar 
has ever been in use. He very properly, therefore, inferred from this circum- 
stance that the week-day must have been introduced into India somewhere about 
the fifth century A.D.and gradually brought into common use by the eighth century. 
It is now conjectured by many investigators, including the present writer, that 
week-days may have been known to the Indian peoples some centuries before the fifth 
century A.D.: but the paucity of actual week-day dates in Indian literature and in 
Indian inscriptions between the fifth and eighth centuries A.D. isa fact; and it did 
not seem worth while, for the sake of these few dates, to add two more volumes and 
the cost of producing them to the bulk and expense of the present publication. The 
discovery of a new week-day date in any of these early centuries, when the week 


*To the same cause is due the singular lack of ability (commented cn in Chapter V of Voluine I of this 
work), on the part of literary men with undoubted general information, like the annotator of Puripddai, to grasp the 
historical import ot a date referred to by its astronomioal details. Likewise it is a mystery why in other cases such 
annotators, while supplying details sufficient to identify a date, failed to give the date itself. In the body of, 


and in appendices to, this work, reference is made to three such dates, to be found respectively in Silappadhikéram, 
Jivakachintémani and Paripadal, 
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‘was as it were on its trial in India, would be so interesting an event that expert 
attention could not fail to be directed to it. The author has, in the first volume 
of this work and the tables appended thereto, furnished methods of computing 
such dates to any desired degree of accuracy according to any one of four 
siddhantas, the Siirya siddhanta, the first Arya siddhanta, the Brahma siddhanta 
and the Siddhanta Siromani. 

7. In preparing a second edition of the author’s Indian Chronology (1911) for 
the first volume of the present publication, numerous changes were found neces- 
sary, some in the direction of simplifying, and others in that of amplifying, that 
work. Of late years the attention of the public has been drawn to the desir- 
ability of occasionally employing Indian systems other than the Siirya siddhanta 
in verifying Indian dates. The author has, therefore, now not only amplified 
his original Siirya siddhanta Hye-table, but also devised similar eye-tables for 
the first’ Arya siddhanta, the Brahma siddhanta and the Siddhanta Siromani. 
For the reason stated on page 77 of Volume I of this work it did not seem 
necessary to deal specially with the second Arya siddhanta. 

8. Secondly, the investigation of ancient planetary records, called horos- 
copes, will, it is confidently hoped, be furthered by the large amount of space 
devoted to the subject in the present work ; in fact, certain aspects of it, such as 
the planetary eye-tables and the perpetual planetary almanac, are for the first 
time now presented to the public and at least one problem of first-rate importance 
in Tamil literary chronology has been successfully solved by their means. 

9. Several readers of Indian Chronology in its first edition having complained 
of the absence of a popular and at the same time compendious exposition of the 
leading principles of the Indian calendar, the author has endeavoured to supply 
the want by means of Chapter II of Volume I of the present work, ‘‘ Exposition 
of the eye-tables” which, with the eye-tables themselves and the illustrative 
problems prefixed to them, will be found a small but self-contained treatise on the 
subject. 

10. The tables in the first volume of this work have been regrouped for the 
present edition and reduced in number to six, the most important being Tables 
II, II], 1V and V. The author had entertained an idea that upon the appear- 
ance of his ephemeris for A.D. 700 to A.D. 2000, Table 1I (which was table 
X in the first edition) could be dispensed with and a considerable amount of 
space thereby saved: he has since found, however, that for applying the other 
siddhantas to the computation of tithis, nakshatras and yogas, Table II is 
indispensable and he has been obliged to retain it accordingly. LHclipses, solar 
and lunar, are dealt with in Chapter V,-section v and in Table IV-L, froma 
practical point of view, viz., to the extent necessary to enable the student to 
satisfy himself whether an eclipse was possible or probable on dates anterior to 
the earliest year for which Oppolzer’s Kanon der Finsternisse is available, 1207 B.C. 

11. Several papers by the author which students of Indian Chronology 
occasionally ask for, but which hitherto either were not printed or were available 
only in private circulation, have now been included in the appendix ; and.a copious 
list of South Indian dates, fully verified and arranged in order of dynasties, is 
prefixed to Part II of Volume I of this work, by way of illustrating the practical 
use of the Ephemeris in historical investigation. Among papers now printed for the 
first time is Paper No. (i) appended to Volume I, Part I on the Vedanga Jyotisha, 
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containing the substance of the Sir Subrahmanya Ayyar lectures delivered by 
the author in 1916 at the request of the Madras University. 

12. In: the preface to the first edition of Indian Chronology (March 
1911) the author expressed his obligations to previous writers, particularly to 
Professor Hermann Jacosi (of Bonn and Heidelberg), who is unquestionably the 
greatest authority on the subject. The exact connexion between this work and 
Professor Jacobi’s Tables in Hpigraphia Indica is brought out in Chapter IV 
** Construction of Tables.” The rules on page 3, paragraph 12, regarding the 
commencement of the civil solar month in various parts of India were taken from 
the Indian Calendar by Messrs. R. Srwxxt and S. B. Dixsuir; in the present edition 
the author has also used Dr. Schram’s calculations of the Sodhya as reproduced in 
Mr. R. Sewet’s Indian Ohronography. 


MADRAS, 
January 1922. L. D. SWAMIKANNU,. 
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AN INDIAN EPHEMERIS 
(A.D. 700 TO A.D. 1799) 


VOLUME L—PART I. 


CHAPTER I.—PRELIMINARY NOTIONS. 


Srotion i.i— The siddhantas. 


Every Indian calendar or panchanga follows a particular siddhanta or system 
of astronomical constants. Varahamihira, an astronomer of the sixth century A.D., 
has described five principal siddhantas in his Panchasiddhantika (Bd. Thibaut, with 
English translation), and Dr. J. Burgess, at p. 722 of J.R.A.S. (1898) enumerates 
eight principal siddhantas. The siddhintas which have so far been investigated 
in detail are, (1) the Stirya siddhanta, (2) the first Arya siddhanta, (8) the second 
Arya siddhanta, (4) the Brahma siddhanta, and (5) the Siddhanta Siromani. It 
is a mistake to suppose that one siddhanta differs from another as the Ptolemaic 
system differs from the Copernican. On the contrary the basic principles of all 
the siddhantas are the same and they differ from cne another only in the astrono- 
mical constants or lengths of the fundamental periods used in computation. The 
slight variations among the siddhantas, which affect the computation of tithis, 
nakshatras and yogas, are made manifest by means of the different Kye-tables 
in the present volume, pages 153 to 194 and the footnotes on pages 200 to’ 
279. The following calculations show that in the most important period A.D. 
900—A.D. 1400, which we may call the period of epigraphic chronology, or 
briefly the epigraphical period, the extreme variations seldom exceed the tenth 
part of a day :— 


English equivalent of the | 
moment of occurténce | 
of mean hew moon at the | Sorya siddhinta, [Firat Aryasiddhinta.| Brahma siddhinta, | Siddhints Siromani. 
beginning of Vaisakha 
lunar month in 


A.D. 400 ba ie April 10°3304 April 10°3145 April 10°3252 April 10°3730 
A.D. 900 April 2°4862 April 24871 April 24446 April 2°4998 
A.D. 1400 March® 25°6421 March* 25-6734 March 25'5640 March 25°6255 
A.D, 1900 April 20°3285 April 29°3903 | «April 29'2140 April 292824 


2. Surya mddhanta.—Of the several siddhaintas referred to above, the Sirya 
siddhanta is the one system which has found universal acceptance in India, 
and it has been adopted by almanac-makers through the length and breadth 
of the Indian Continent for at least a thousand years past; so that, in 
verifying any date in an Indian inscription, copper-plate, or literary work 
during this period, the principles of the Sirya siddhanta nave to be applied 
in the first instance, and only if they fail, has the applicability of any other 
siddhanta to be considered. In Southern India alone, and even there, only in 
respect of sankrantis, i.e., the commencement of solar months, the first a 
siddhanta, a system generally referred to the fifth century A.D., has been in use 
for a long time past. Elsewhere, and for all other purposes, the Stirya siddhanta 
may be said to be in use, and to have been in use, universally, throughout India. 


3. Since panchangas, based on the Siirya siddhanta, are still the most popular 
ones in India, it may be affirmed that the Indian people, as a whole, are satisfied 
with its results to-day, just as they were satisfied with them a thousand years 
ago. New moons and full moons and the sun’s tropical longitude, as well as 
eclipses, may still be calculated, with a very fair amount of precision, with the 


—— 


* This was not tho Vaiéakha new moon by the 3frya and Arya niddhintas, but for the present purpose this 
discrepancy may be neglected. 


2 CHAP. I.—PRELIMINARY NOTIONS ; SECS. II, III; PARAS, 4—7 


sole help of tables based on the venerable Indian system of the Siirya siddhanta. 
As a system of pure chronology, too, it has probably not its equal anywhere in the 
world. Chronology is based on astronomy ; but while astronomy is studied in the 
laboratories and observatories of mathematicians, chronology is meant to be 
applied and used everywhere. The chronological system of the Sirya siddhanta, 
though complicated in appearance, and incrusted with astrology, in which the - 
author has no belief whatsoever, is yet, when released from its accidental encum- 
brances, sufficiently simple, and its terms and methods have, by dint of use, 
been rendered familiar to the Indian people at large. If for no other reason, 
at least for the sake of its antiquity and on account of its use in the interpretation 
of ancient Indian dates and in the reconstruction of Indian history no less than 
in the regulation of present day practice over a great part of India, such an 
ephemeris as the present one, based mainly on the Sirya siddhanta, deserves to 


be on record, 
SECTION ii— Main features of present method. 


4, According to the author’s method, the turning points of the solar and 
lunar reckonings of time are (1) the moment of commencement of the Indian solar 
year, and (2) the moment of occurrence of the first new moon in the solar year. 
Both moments mzght be reckoned from 0 Kaliyuga which for Surya siddhanta was 
the midnight between 17th and 18th February 3102 B.C., and for other siddhantas 
the moment of mean or Lanka sunrise (6a.m.) on 18th February 3102 B.C. 
The moment of 0 Kaliyuga was also a moment of new moon, that is, the mean 
longitude of both sun and moon was then 0°. But for the purposes of the 
present system, the commencement of the year 0 Kaliyuga has to be taken back, 
by 2:1707 days in the case of the Stirya siddhanta and by a similar period in the 
case of each of the other siddhantas. This period is called the Sodkya, which is 
defined as the interval between the moment when the sun reaches 0° true longi- 
tude and the moment, rather more than two days later, when he reaches 0° mean 
longitude every year. The Sodhya is dealt with fully in paragraphs 198 to 213 
below, and the tables appended thereto. It will be seen from the different Kye- 
tables that even where there is no other difference between two siddhantas (e.g., 
between Brahma siddhanta and Siddhanta Siromani), the difference in respect of 
the Sodhya makes two tables necessary for computing the commencement of the 
neti year and the first new moon in each solar year. See also paragraph 191 

elow. 

5. The interval between the commencement of a solar year and the first 
new moon in the solar year is a most important datum in the author’s method, 
since on this interval depend (1) the time of occurrence of subsequent new moons 
in the year, (2) the incidence of adhika and kshaya months, (8) the exact interval 
between the ending moment of a particular tithi and the ending moment of its 
pee nakshatra or yoga and (4) the calculation of solar and lunar anomalies 
or tithis. 


6. Another important respect in which the author’s method differs from all 
the others hitherto published for computing tithis, nakshatras and yogas, is the 
series of anomaly and equation tables (Hye-table, sections @ to i, pages 171—194) 
for the sun and the moon under the various siddhantas, whereby the absolute 
ending moment of a tithi, a nakshatra or a yoga, is arrived at by means ofa 
single addition to, or subtraction from, the mean ending moment, instead of by 
a series of approximations. How this is effected will be explained in Chapter IV 
on the construction of the tables, Section iii, pages 74 to 81. 


‘ Bc : 
SEOTION li,—Luni-solar character of the Indian year. 


7. Like the lunar calendar of the. Jews, and unlike that of the Muhammadans, 
the Indian calendar may be described as luni-solar, since such of its periods 
of time, as are regulated by the movements of the moon, are also tied to 
divisions of the solar year. A lunar tithi is not counted at all unless the sun rises 
upon it. A tithi, nakshatra, or yoga may begin, or end, at any moment of the 
day, but the tithi, nakshatra, or yoga pertaining to a day is that which is 
current at sunrise. A lunar month has its name determined by, though not always 
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etymologically derived from, the next following solur sankrauti: if there are two 
lunar months equally entitled to have their name determined by a particular 
solar sankranti, they both receive the same name and one, the first, is called 
adhika. On the other hand, if a new moon is followed by two sankrantis before it 
is followed by another new moon, the lunar month which would ordinarily have 
had its name determined by the second of the two sankrantis is suppressed and is 
said to be kshaya, that is, in defect. Lastly the lunar year, beginning with the 
lunar month Chaitra, is named after the nezt solar year. These vonsiderations’ 
suffice to prove that the Hindu lunar year is properly a luni-solar year. 


8. Lunar periods of time are characterized by an element of certainty or 
rather of palpable evidence, not found in solar periods, and in another sense the 
actual moments of lunar phases are marked by much greater uncertainty than 
solar sankrantis. We shall consider each of.these propositions. 


9. Palpable evidence of lunar periods.—We cannot visibly perceive in the 
heavens the fact that the sun has completed any definite stage in his annual 
course: but new moon, when the moon’s longitude is the same as the sun’s, is a 
patent fact: so are full moon and each quarter of the lunar month. ‘There 
cannot be a difference of a whole day between the moment of new moon in one 
part of the country, and the same moment in another part, just as there might be 
in the commencement of a solar month (paragraph 14 below). If an inscription 
states that a certain tithi fell on a Monday, and by calculating backwards we 
trace the tithi to a Saturday, we may be quite certain that there is some error in 
the inscription. 

10. On the other hand, there are greater fluctuations in the moon’s than in 
the sun’s movements, in the sense that the actual time of new moon may be as 
much as 14 hours before, or 14 hours after, the time of mean new moon. ‘Two 
calculations are therefore necessary to determine the time at which the moon 
reaches any particular stage of her course: we must first ascertain the mean time, 
which is simply the expected time, taking an average over very long periods; and 
then we must calculate the actual time by means of a correction of the mean time 
according to the moon’s and sun’s anomaly at the particular moment. Both these 
operations can be performed very easily and very accurately, that is tO say, in 
exact accordance with the siddhantas, by means of the Hye-tables in the present 
work. The correction is called in modern astronomy 4 correction for the sun's 
and moon’s equation of the centre. There are also one or two other minor 
corrections recognized in modern astronomy, but the siddhantas do not make 


them. 
Sxorion iv.—Commencement of the solar month or sankranti. 


11. The astronomical commencement of a solar month is the moment of 
sankranti, i.e., the moment when the sun enters 4 constellation of the zodiac. ‘T'o 
ascertain the moment of sankranti, we must add up two figures, namely, (1) the 
day and fraction of day of the English month entered in Table II or in the head 
lines of the Ephemeris against “ Commencement of the solar year, and (2) the 
days and fraction of day entered in the Eye-table, section @ or in the book-marker 
ag the collective duration of days up to the month of which we wish to know the 
sankranti or moment of commencement. ; 

12. Though the moment of a sankranti is the same all over India for the 
game siddhanta, the commencement of the corresponding month for civil purposes 
ig not necessarily the same all over India. | The following rules on the subject 
are adopted from Messrs. Sewell and Dikshit’s “* Indian Calendar ae 

(1) In Orissa the solar month of the Amli and Vilayati eras begins on the 

of sunkranti, at whatever moment of the day the latter may happen. 
Accordingly in Orissa, the solar months begin on the sankranti days. 

(2) In Bengal, when the fraction of the day at which the sankranti happens 
does not exceed 45 ghatikas (midnight) the solar mouth begins on the next day; 
and when the sankranti occurs after 45 ghatikas, the solar month begins ou es 
next day but one. Accordingly the Bengal months ree Ta to Ani 
A.D. 1910 (Bengal solar Ashadha) and to Malayalam Dhanus A.D, 1910 (Bengal. 
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solar Pausha) commenced on 15th June and 16th December 1910 respectively 
and not on 14th June and 15th December 1910 (the days of the sankranti), 
while Bengal solar Méagha in A.D, 1910-11 did not commence till 15th January 
1911 (i.e, two days after the sankranti). ; 

(3) In Southern India, in the Tamil country, when the fraction of the day 
at which the sankranti occurs does not exceed 80 ghatikas (i.e., when the 
sankranti occurs, roughly, before sunset) the solar month begins on the same day. 
That is why, for instance, the beginning of Tamil dm, A.D. 1910, coincided with 
the day of the sankranti, 14th June 1910. When the sankranti occurs after 30 
ghatikas, the solar month begins on the next day. Examples will be found on 
any page of the Ephemeris. ‘he authors of the ‘ Indian Calendar” also state 
that in Malabar, when the sankranti occurs after 18 ghatikas, the solar month 
commences on the next day. 


Srotion v.—The day of the solar month. 


13. This citation, so familiar in the European calendar, is unknown in India, 
in the epigraphical period, except in Southern India, and even there it occurs 
only in a small number of cases. When it does occur, it is a valuable means of 
verification, provided we know the particular siddhanta to be applied : because the 
combination of a particular solar day of @ month with a vara or week-day, a 
particular tithi and a particular nakshatra, may not recur for a century or 
possibly for four centuries. On the other hand, if we laid too much stress on the 
solar day of the month, and were wrong in the assumption of the siddhanta, our 
result might be wide of the mark by a century or two. This risk of error has 
been amply illustrated in a recent pamphlet* which shows that a whole series 
of Chila and Pandya dates could be transposed by a century by merely 
supposing the Brahma siddhanta to have been followed, instead of the Arya 
siddhanta and that another similar transposition could be effected by following 
the ‘‘ Orissa rule” for the commencement of a sankranti (vide paragraph 12 supra) 
instead of the “Tamil rule.” The author of that brochure, however, overlooked 
the important consideration that if in even one of a series of such dates mutually 
connected in time, there was a reference to a Saka date, which confirmed the 
Arya siddhanta and the “Tamil rule” hypothesis, then it must follow that 
no other siddhanta and no other “rule for sankrantis” can be applied to the 
whole series. 


14. Owing to various causes, principally the differences in the length of the: 
solar year, in the sun’s Sodbya, in the sun’s anomaly table, and in the * Sankranti 
rule,” tne day of solar month by a particular sivdhanta is often (and in the.case 
of the Brahma siddhanta, regularly, during the epigraphical period) discrepant b 
a whole day from the result arrived at by using another siddhanta, and if bot 
siddhanta and the sankranti rule (paragraph 12) were varied simultaneously, a 
difference of two days in the result could be produced. But not only does the 
bewildering array of siddhantas and sankranti rules not cause in practice a multi« 
plicity of solutions and a general uncertainty of dates;—the thesis propounded in 
the pamphlet just referred to,—but the application of the Arya siddhanta and the 
“Tamil rule” to the whole series of dates receives more ample confirmation than 
before by the mention of éaka dates in some of the inscriptions which by tinternal 
evidence are mutually connected in time. (See the Pandya dates in Part II of 
Volume I). 


15. It must not also be overlooked that paleographical tests are in almost 
every case absolutely indispensable to verify a date, and where the period is such 
that a difference of 100 years makes a difference in the kind of script in use (as 
was the case, for instanve, in A.D..11V0 compared with A.D. 1200 for ‘Tamil 
script), the astronomical verification should be kept within the bounds of palzo- 
graphy and not stray into any century ad libitum. 


SECTION vi.—The week-day. 


16. The week-day is the crucial test in the vast majority of verifiable Indian 
dates and in the absence of a week-day, an Indian date is usually pronounced 


—~. 


——————— ens ee! AS RE. oe 
® “Some saka dates in inscriptions" by Mr. Venkatasubbayya of the Mysore Archeological Department, 1916, 
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unverifiable * unless there is an eclipse in the date. 


to show that it is equivalent to a particular day, month and year consistently 
with all its details, or with the greater number of its details, and that it 
would be inconsistent with any other day during a certain number of years. 
For instance, a date, such as “ Monday, 8th tithi in the bright fortnight,” with 
mention of month, or ‘‘ Monday, 8th tithi and nakshatra Anuradha,” without 
mention of month, can be verified as a rule only for a period of 3, 7 or 10 years, 
because after this period it will recur with the same details. If in such a 
case the year also is given, it may be possible to show that all the details are 
consistent with the given year and not with any other year for the next 3, 
7 or 10 years, so that it becomes probable that the year given in the date is 
correctly cited. Where we have a date that merely gives a tithi, a nakshatra, 
and a year, without the week-day, we say that the date cannot be verified, i.e., 
proved free from the probability of error, because every year must contain such a 
tithi and such a nakshatra somewhere, and we cannot assert with any degree of 
confidence that the year-date is free from error. Numerous examples of verifiable 


and unverifiable dates are given in the introduction to the second part of volume I 
of the Ephemeris. 2 


17. The week-day appears to have been frequently relied on in inscriptions 
to distinguish the day on which a tithi or nakshatra commenced from the day on 
which it came to an end. 


To “verify” a date is 


SEcTION vii.—The tithi or nakshatra of a day and of a moment. 

18. Over the greater part of India, a day is known normally as the day of 
an eighth, ninth or any other tthi, or of Aévini, Bharani, or any other nakshatra, 
rather than as the eighth, ninth or any other day of a solar month as in Europe. 
The tithi or nakshatra which is identified with a day is that tithi or nakshatra which 
was current at sunrise on the day in question, and though a tithi or nakshatra 
may have ended the next minute after sunrise, and the next tithi or the next 
nakshatra may have been current for the whole of the remaining day, it is the 
tithi or nakshatra current at sunrise which gives its name to the day in ordinary 
Indian parlance. | 

19, Nevertheless it is the case that in numerous well-attested inscriptions, 
the tithi or nakshatra quoted is not that which was current at sunrise on the day 
in question but that which commenced at some part of the day and would be current 
at sunrise only on the neat day. Such a citation may be distinguished as the day 
of commencement of a tithi or nakshatra or “the following day’s tithi” or “the 
following day’s nakshatra” (usually abbreviated by the present writer as /.d.t. 
or f.d.n.). 

ra? Section vitii—The civil day and its English equivalent. 

20. Indian time is kept in ghatikas (Tamil naligai), or sixtieth parts of a day, 
each ghatika being equivalent to 24 minutes of English time (? of an hour), and in 
palas (Tamil vinadis) or sixtieth parts of a ghatika, each pala being equivalent to 24 
seconds of English time. The ghatikas and palas are reckoned, not from midnight 
to midnight as in English time, but from sunrise to sunrise. Now, as the moment 
of sunrise depends on the latitude and longitude of each place, there should, strictly 
speaking, be as many panchangas as there are placesin India. Indian astronomers 
get over this difficulty by calculating time in the first instance according to one 
central latitude and longitude, and then applying the necessary corrections in order 
to deduce the time for other places. The central latitude is the equator and the 
central longitude is that of Ujjain (75° 46’ 6” east of Greenwich) where there was 
an ancient observatory. To combine the central latitude and the central longitude, 
they imagined an island called Lanka in the Indian Ocean, situated on the equator 
and having the same longitude as Ujjain. This Lanka is, of course, not Ceylon. 

21. The civil day (with its multiple, the week} is the one measure of time 
that is common to European and Indian reckoning, everything else (year, month, 
ghatikas, palas, hours, minutes, seconds) being different in the two systems. 
Accordingly, the civil day and decimals of a day have been adopted throughout 
the present work for expressing all manner of Indian dates as well as for working out 


iti sseitensbeemnticinih — ——— ———-, 
* For the verification of an eclipse without a week-day when the positions of five planets are recorded, see 
Chapter V, scotion ii, paragraphs 247 to 271 below. 
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ending moments of tithis, etc., and also for verifying the correspondence of English 
and Indian dates. Any decimal of a day can be converted readily into Indian 
ghatikas and palas (Tamil, ndligais and vinddis) or English hours, minutes, and 
seconds by means of the Hye-table r or Table VI or the book-marker inserted 
in each volume of the Ephemeris. ‘To assist the reader in very exact computation, 
the fractions expressing minutes have been carried far enough in Table VI to 
show the recurring places. If, for instance, we wish to know how many hours, 
minutes, and seconds are equivalent to 40490 of a day, we turn te Tabie VI 
and find that -40486 of a day is equal to 9 hours 43 minutes. The remaindér of 
the decimal fraction is ‘00004 which, the same table informs us, is between 3 
and 5 seconds. So the answer is 9 hours 43 minutes 4 seconds. The same 
decimal fraction is equivalent in Indian time (as we may see from Table V1) to 24 


ghatikas, 18 palas.. 


Szcrion ix.—Mean and actual moment of phenomena. 


92. The most ordinary problem in the Indian calendar is, to determine when 
a particular astronomical phenomenon was completed, e.g., an elongation of the 
moon from the sun measured in arcs of 12 degrees each and shortly called a tithi ; 
the reaching of a longitude of so many degrees by the moon, called a nakshatra ; 
the completion of so many degrees of longitude by the sun and moon, supposed to 
travel in opposite directions, called a yoga; or the actual completion of so many 
degrees by the sun, called a sankranti, when the number of degrees is computed by 
raSis, i.e., in multiples of 30 dégrees. There is no direct means, known to ancient 
or modern astronomy, of computing these ending moments, as they are called, 
because at no two successive moments does any heavenly body move at the 
same rate or pace. Nevertheless the “ anomalies,” as they are hence called, 
can be tabulated, because, taking long periods into consideration, the mean 
period of revolution of a heavenly body, e.g., the moon or any of the planets, is 
fairlv, and for all practical purposes rigorously constant, and we have only to 
attach to each “anomaly ” its own “equation,” or, variation from the mean. In 
other words, the answer to the question, what is the actual position of a heavenly 
body at any moment ?—is furnished by the algebraical sum of the mean position and 
the equation, corresponding to the anomaly at that moment. It will be seen, 
however, from what follows that the Indian calendar aims at determining more 
than this: it requires not only the phase or phenomenon completed at a given 
moment, for which purpose we would have to add merely the mean phase of a 
moment plus the equation of the anomaly at that moment, but it requires the ending 
moment of every phase, for which purpose the ordinary anomaly tables have to be 
manipulated ina particular way. The exact method how this is done will be explain- 
ed later (paragraphs 195, 196, p. 76), but it was thought as well to draw attention 
to this peculiarity of procedure in computing the details of the Indian calendar. 


Seorion x.—LHeplanation of headings and columns in the ephemeris. 


23, Method of verification and abbreviations.—The chief abbreviations used in 
the ephemeris are (1) the indication of ending moments of tithis and nakshatras 
as decimals of a day, instead of by ghattkas and palas, or hours and minutes; (2) 
the substitution of numbers for names of nakshatras. A key to the latter set of 
abbreviations will be foand at the bottom of each page, while a key to the former 
has been inserted in each copy of the work as a detachable book-marker as well as 
on the inner side of the cover. For the rest, all the Indian and Muhammadan 
details corresponding to an English date are given in tts immediate neighbourhood. 
Thus in the twenty days commencing with Tuesday 12th December A.D. 836 and 
ending with Sunday 31st December, there are several changes of Hindu and 
Muhammadan months, there is one day without its own tithi, one day without its 
own nakshatra, and one day with two tithis. All these changes and facts are visi- 
ble at a glance without having to be gleaned with much trouble, from the top, 
bottom and sides of the page, as in an ordinary Indian panchanga. Thus on 
Tuesday 2nd December A.D. 836, it is clearly indicated that it was the 20th day 
of Dhanus or Ma@rgali month of Anala year, and bahula panchadaSi or amavasua 
of Lunar Margasirsha ending at ‘12 (= 7 ghatikas or 8 hours after mean sunrise), 
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a day ofnakshatra “ Purva Ashadha” (No. 2 , == 

or 14 hours after mean sunrise), and nig ‘38th dey Of Ab htie ond 

Hijra 221. It is equally clear that Friday 22nd December was the first day of 

ates) gr pe pa year Anula. The change from the last day 
o the first day of Hijra 222 

elited with equal cleat es j on Thursday 14th December A.D. 836 

24, Cyclic and other years.—The headings at th i 
the symbols for solar pe -lunar eclipse and he astociname alii col 
Paurnima, (2) the numbers of years in the different eras, (3) the names of samvat- 
saras or cyclic years in Northern and Southern India, and (4) the commencement 
of the Indian year according to Surya and Arya siddhantas, according to the 
Kollam year, and according to Hijra. The Kollam year is a current one, like the 
A.D. year, while all the other Hindu years, Saka, Vikrama, Bengal san and Kali- 
yuga, are expired years. It should be noted that the Kaliyuga years quoted in 
the ordinary South Indian eg are current and will be found to exceed in 
each case the Kaliyuga year marked in this book by one. A similar remark 
applies to Bengal san. The names of solar samvatsaras, Prabhava, Vibhava, etc. 
are quoted not only at the top of each page, but above the name of each ‘Tamil 
month. Thus it has been possible to give in this book, for each English date, the 
Tamil (or Malayalam), Telugu (or Kanarese) and Muliammadan equivalents with 
as much fulness as in the ordinary pocket diaries. For example, against 'Tuesday 
21st March A.D. 836, one may read off in this book, as in a pocket diary, ‘* Anala 
Samvat, Chittirat 1” or ‘“* Metam 1,” “Anala Samvat Adhika Ohaitra Bahula 
Panchadasi, Nakshatra Revati, and Hijra 221 Rabi-tl-awwal 28,” — 

25. Solar and lunar reckonings.—The various calendar systems in use in 
India may be divided into two main groups as shown in this book, namely, the 
solar reckoning, comprising the English, Tamil, Malayalam, Oriya and Bengali 
reckonings; and the lunar reckoning, used. all over Tadia, an including the 
Muhammadan and Jewish reckonings. The Indian calendar is sometimes styled 
luni-solar, because its lunar months and years cannot recede by more than 29 
days from the corresponding solar months and years, whereas the Muhammadan 
or Hijra year recedes by 10 or 11 days every year and will therefore be found to 
commence in all months of the Indian and English years. 

26. Column headed .** Month and day.”—Solar months in India are generally 
named in Sanskrit after the rasis or signs of the zodiac, “ Mesha,” “ Rishabha,” etc., 
but in Tamil they are also known by another set of names, more or less modified 
from names of nakshatras or lanar months, namely, “ Chittirai,” “ Vaikasi,” etc. 
Both sets of names, ‘‘ Mésha-Chittirai,”” “ Rishabha-Vaikaéi,” ‘‘ Mithuna-Ani,” ete., 
are quoted in this column. The days of the solar month are reckoned according 
to an ancient Tamil practice, from the sankranti of the Arya siddhanta. The 
rules for determining the commencement of the solar month, according to the 
Tamil, Malayalam, Oriya and Bengali systems, with examples. have been given in 
paragraph 12 supra. A difference of a whole day or of two days would ordinarily 
be found between Tamil days of solar months and the corresponding Bengali 
days. 
27. The number of days in a T'amil month is not the same every year. 
Thus Chittirai has ordinarily 31 days, but may occasionally have 30. The fact, 
alluded to by the ancient commentator of Silapadikéram, that Chittirai, in the 
year when the events described in that poem occurred, had only 30 * days, and 
commenced on a Sunday, a day of “Svati” nakshatra, enables us, although the 
commentator has omitted to mention the year, to infer that the year in question 
was A.D. 756 and no other. Days of the solar month are now commonly quoted 
in the Tamil country, but we do not meet them before the beginning of the eighth 
century A-D. We learn from the ancient Tamil poem Tolkappiyam that a day 
at that epoch was ordinarily called, as it still frequently is, after its nakshatra. 
The practice of calling days by their tithi numbers apparently came into use at a 
subsequent date in the Tamil country, though elsewhere in India the calling of a 
Se Pea eee, 
os agin an, Lt, rhe hud ent te Te a caer WTS ttn hn 
current it was quite possible for Chittirai to have bad orly 30 days. 
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day by its tithi number is an ancient, in fact, a Vedic practice. Week-days do 
not seem to have been in common use in the Tamil country much before the 
beginning of the eighth century A.D. Elsewhere in India, week-days have been 
traced to the fifth century A.D., but not much beyond. It 18 a curious circumstance, 
and one deserving of careful study, that a date in India, one thousand and four- 
hundred years ago was known by the same week-day as the corresponding day in 
Europe. aye : 
28. Nakshatras and tithis—Kvery Hindu feast, fast and festival (except 
sankrantis) is connected with either a tithi or a nakshatra or both (Chapter 
III, Section xix, pp. 55—69). A mean tithi extends over ‘98 of a day, while a mean 
nakshatra extends over 1°01 days; but the solar and lunar anomalies may make a 
tithi longer or shorter by 58 of a day as a maximum, while the lunar anomaly 
may similarly affect.a nakshatra to the extent of 88 of a day. Hence the irre- 
gular lengths, in time, of’ tithis and nakshatras, which make the Indian system 
so complicated in appearance, but which constitute at the same time a most 
valuable check in chronological studies. Hence also the curious fact that what 
ought to be a normal state of things, namely, éach day having a single tithi and 
a single naksbatra, is very seldom noticed on the successive days of a whole 
month. Such a phenomenon occurred throughout the month of VaiSakha, Wed- 
nesday 26th March to Friday 25th April A.D. 822 and again, throughout the 
month of Phalguna, Saturday 26th February to Monday 28th March A.D. 830. 
The curious reader may pursue the game with the help of this book. It follows 
from what has just been stated that in the course of a lunar month 2 tithis or 2 
nakshatras may ordinarily be found either to occur on the same day or to cover 
parts of 3 days, the middle day in the latter case being without a tithi, or without 
a nakshatra of its own. Cases of the same day having two tithis as well as two 
nakshatras, as on Karttika, bahula 11 and 12 (Wednesday 30th October A.D. 
709), end other cases (e.g., Saturday 27th June A.D. 704) in which a day had 
neither a tithi nor a nakshatra of its own can be easily traced with the aid of this 
work. 


29. In this connexion reference may be made to the hallucination that a lunar 
fortnight with only 13 days does not occur except once in a 1,000 years. In 
the Mahabharata (Bhishma parva, 3, 32) it is recounted by Vyasa in the course of 
his conversation with Dhritarashtra that he has known of lunar fortnights 
consisting of 14, 15 or 16 days, but never of one consisting of 13 days, but that 
since such a one is in prospect or has occurred, there will be a great slaughter of 
human beings. Other Sastras, quoted by Dr. Fleet in Indian Antiquary, Vol. 
XVI, for March 1887, reiterate this omen, and it is stated in one of the quotations. 
(commentary on the Muhiirte. Ganapati) that the phenomenon occurs only once in 
1,000 years. If thie was the case, it would be at least a remarkable coincidence that 
the recent great Huropean War (A.D. 1914—1918) should have broken out abso- 
lutely at. the middle of a fortnight consisting of 13 days. The fortnight from Sukla 
pratipad, Friday 24th July, to parnima, Tuesday 4th August A.D. 1914, as will be 
seen from the “ Hphemeris A.D. 1800—A.D. 2000,” comprised only 13 days from 
pratipad to panchadasi owing to the occurrence twice, i.¢., on the first and on the 
last day of the paksha, of two tithis on a single day. But tt is not true that the pheno- 
menon takes place only unce in a thousand years. In the absence of a compilation 
like this Ephemeris, it might be difficult to check the statement, but anybody can 
satisfy himself from this Ephemeris that the phenomenon occurred in 1805, 
1813, 1830, 1847, 1849 (after 36 years as in the Mahabharata, Mausala parva, 
11, 18, and with grasthodaya and grasthasthamana also as in the Mahabharata), 
1861, 1864, 1572, 1878, 1880, 1892, 1900, 1903, 1914, 1917, 1920 and will 
occur in 1928, 1931, etc. Such instances will be found also in the earlier 
parts of the present work, see for example the years 702, 705, 719, 724, 741, 744, 
752, 70d, 768, 772 and 775. Comment is needless after noting so many recurrences. 
The occurrence of such a fortnight in July 1914 was known in January 1914 
when the new year’s panchangas were published; nevertheless, no one then 


pee that a great war.was coming on in J uly: the ‘ prediction” came after 
the evert. 


| 80. Adhika and Kshaya months.—Occasionally, that is seven times in 19 
years, a lunar mouth ig repeated twice in the course of the same year. For 
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instance, in the year A.D. 836 there are two Chaitras, one reckoned from Monday 
21st February to ‘Tuesday 21st March, and the other from Wednesday 22nd March 
to Wednesday 19th April. ‘I'he tirst month in such cases has the prefix adhila 
(= additional), and the second the prefix nija (== proper). Both prefixes are duly 
and clearly marked in the Ephemeris. More rarely also, a lunar month is sup- 
pressed altogether, and in such cases is known as kshaya (= suppressed). hus in 
A.D. 770, the month Puusha, which ought to have occurred in December-January, 
was suppressed. The omission of a kshaya month is noted by N.B. at the foot of 
the page where required. The rules for determining the date of occurrence of 
additional and suppressed months are clearly given in paragraphs 89 to 91 below. 


31. Nakshatras and ending moments of nakshatras.*—A complete list of 
Indian nakshatras, with the corresponding fixed stars, as identified by different 
authorities, is given in Chapter III, paragraph 101. The practice of reckoning 
time by nakshatras is peculiar to India and China, and has existed in each of these 
countries from very ancient times. In India, in Vedic times, a lunar month had 
no other name than that of the nakshatra in which the moon of that month 
became full. To this day, Chaitra is the month in which the moon becomes full 
when occupying “ Chitra”? nakshatra, and so on for the other months. The con- 

currence of certain tithis with certain nakshatras is thus fixed within narrow limits 
for every month in the year, and the student of inscriptions should be familiar 
with the table of concurrence (see the Hye-tuble, section s, pp. 140, 146, 152 below.) 


32. Note on broken periods.—lt is very important that the reader, dealing 
with the Indian or any other calendar, should know thoroughly how to reckon 
broken periods. It is generally a question of addition or subtraction, but unless 
one goes through the process with reflection, there is always a danger of adding 
or subtracting 1 too much. : 

To take the simplest case, how many days are there from Friday in one week 
to Tuesday in the next? Most people would ase their fingers in such a case and 
answer “4” or “5” according as they began the reckoning with Friday or with 
Saturday. Now, such uncertainty is fatal to exact reckoning, and we should 
therefore follow certain rules whereby we may avoid all uncertainty. 

First of all, we should note that such a question is intelligible only with 
reference to the neat subdivision of the broken period: that is, in this case the 
meaning of the question is, how many days are there from a particular hour on 
Friday to the same hour on Tuesday. ‘This makes the answer quite certain. 
From 6 a.m. on Friday to 6 a.m. on Tuesday following, there are 4 days: and 
the proper way to answer the question is to convert Friday and Tuesday into 
week-day figures 6 and 3, and to add a whole period (7) to 3 before deducting 0. 
Thus 7-+-3 = 10; from 10 take 6, and we have the answer, 4 days. Some exercise 
is necessary in order to do even these simple week-day problems correctly. 

- The rule about adding a whole period when we have to reckon from a frac- 
tion of one period to a fraction of the next is very important. How many days 
are there from 23rd October in one year to 15th March in the next, the second 
being aleap year? Ifwerefer to the Hye-table q we shall find that 23rd October 
is the 206th day from Ist April; and 15th March (where we have had to pass 29th 
February) is the 350th day. Deduct 206 from 350. Answer, 144 days. — 

No take another case, suppose we are required to deduct the longitude of 
Jupiter from the longitude of the sun, it being given that the former is 800 
decrees and the latter 29 degrees. To answer this question we must first add 
360 degrees (the whole period in this case) to 29, and then from the total 389 

ct 300 ; answer, 89 degrees. 5 
mie ates "of a Tamil month be the 15th July, what will be the 7th of the 
Tamil month? In such cases. we must make the same addition to or the same 
deduction from the one side a8 we make tm regard to the other. In the example 
before us, the addition to be made is 6, and the answer, 21st July. 

If the lst of Tamil month be the Sth July, what will be the 29th of the 
Tamil month? We add 28 to each side. Therefore the answer is 15+28 = 43rd 
July, from which we deduct the whole of the completed period (July =) 31 days. 
Final answer, 43 minus 31 = 12th August. 

BA EE OSS 


imarily certain constellations serving as permanent land marks in the ecliptic but in 
later ee iieasay tany sae cid to mean certain fixed measures of space (generally 134 degrees) in the 
ecliptic. 
3 
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CHAPTER IL—EXPOSITION OF THE EYE-TABLES. 


HE WHOLE SYSTEM OF COMPUTATION EXPOUNDED BY MEANS OF THE Hy8-TABLeE. 


33. The student desirous of acquiring the ability tv compute with exactitude 
any tithi, nakshatra, yoga or vara will find al/ the material necessary for him in 
the Bye-table of the particular siddhanta which he wishes tp study, whether Strya, 
first Arya, Brahma, or Sirdmamni. The first six pages of each Hye-table 153 to 
170, contain all that is necessary for obtaining any of these results correct to two 
places ot decimals, while pages 171 to 194 give expanded tables of equations 
which will enable the student to obtain results correct to four places of decimals, 
viz., down to palas in the Indian scale of time; illustrative examples are also 
prefixed to each Hye-table. For the reason stated in paragraph 198 below, no 
separate Hye-table is necessary for the second Arya siddhanta. 


34, Itewill be seen that each Eye-table is divided into 26 parts, @ to Z, 
lettered serially in the margin of the table (z, however, stands first, as explained 
below, for a mnemonical reason), and the following explanation adheres to this 
order. ‘To facilitate reference, a loose copy of the principal Hye-table, that of 
the Siirya siddhanta is supplied with this work. 


HYE-'AaBLE, SECTION Z.—The signs of the zodiac. 


85. This section which is placed at the head of each Eye-table does not con- 
tain any calculated tabular matter, and is styled z firstly, to arrest attention, and 
secondly, because it refers to signs of the zodiac. 


36. Order of styns of Zodiac or ra§is and longitude of commencement of each 
sign or 7aSi.—The twelve signs of the zodiac or rasis, whose names are preserved 
in the Malayalam names of months, were borrowed by the Hindus from a western 
source, Chaldean or Greek, as is apparent from the procedure of Varahamihira 
who names each sign first in Greek (Kriya, Tauro, Jimuthro, Kankri, etc,), and 
then in Sanskrit (Mesha, Rishabha, etc.). The longitudes of the 7a@Sis are reckoned 
in Indian astronomy from a fixed point in the heavens, generally identified as Z 
Zéta Pisctum, whereas in European astronomy, the 0° point of longitude is 
reckoned from the meeting point (which is liable to variation from year to year) 
of the celestial equator and the ecliptic. In European astronomy this meeting 
point is conventionally called the first point of Aries, but it is not now in the 
constellation Aries, because every year, owing to the precession of equinoxes, the 
first point of Aries moves back 50 seconds of an arc along the ecliptic. About 
A.D. 532 the first point of Aries of Kuropean astronomy was identical with the 0° 
longitude of Indian astronomy, but since then, the former has receded every year, 
till now there is a difference of 23° between the first point of Aries (Huropean 
astronomy) and the 0° longitude of Indian astronomy, vide paragraph 229 below. 
For his present purposes, the student need not trouble himself with the difference 
between the two reckonings of celestial longitude, but he will understand that 
when, for instance, the planet Jupiter is said to be 15° in Kanyd, the meaning is 
that the longitude of Jupiter is 150° + 15°, or 165°. 


37. The Hye-table shows how the solar months receive different names in 
Bengal, in the Tamil country, and in Malabar, which are the principal tracts of 


the: aa (other than Orissa) where solar months are, or have been, ordinarily 
used. 


HYR-TABLE, SECTION &.—Moment of sankrantiin days of solar year and 
decimals of a day. 


38. The moment when the sun enters a rasi, i.e., when his longitude is 0° 
30°, 60°, elc., is called a sankrénti, an epoch with which Hindu festivals are 
often associated. The first sankranti or Mésha sankranti is the most important 
of all, being the beginning of the Indian solar year. In the European calendar 
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the year hegins at midnight between the 31st December and the lst January, 
and each month has a fixed number of days, 31 or 30 or 29 or 28 as the case 
may be. ‘he Indian solar year may begin at any moment of the day. ‘This 
moment, to five places of decimals, is given for each century year in section k 
of each Hye-table and it is given for every A.D. year in Table II, pp. 184 to 263. 
Tn the same manner each month may begin at any moment of the day and the 
duration of a month cannet be expressed as a whole number of days, but can 
only be stated as so many days and a fraction, which is given in section @ of 
_the Eye-table, Nor is this all. The actual duration of a month under each 
siddhanta varies, theoretically, according to the epoch: for instance the duration 
of Mesha month was not the same under the Sirya siddhanta in A.D. 500 as it is 
now. For each epoch the duration has to be calculated according to a method 
which is explained in Chapter IV below, page 83. Still the variation, even over a 
period of 2,000 years, is not very material and we generally apply to the whole 
period the durations of months calculated for a particular epoch. ‘he durations of 
months given in the Strya siddhanta Hye-table were calculated by the late 
Sankara Balakrishna Dikshit for the epoch A.D. 1137 and have been verified b 
the present writer for A.D. 1165 as shown in Chapter IV, paragraph 201. The 
durations of the months according to Brahma siddhanta are different from those 
according to Siddhanta Siromani, because the sodhyas in the two siddhantas are 
different. 


HYE-TABLE, SECIION @A—continued. Lnglish date corresponding to each sankranti 
A.D. 1900. 


39. Under this heading the Eye-table gives the correspondence of the 
sankrantis, according to each siddhanta, to the days of English months. Thus it 
is stated in the Hye-table that the Mésha sankranti in the year 1900 A.D. corre- 
sponded, according to the Brahma siddhanta and the Siddhanta Sirdmani, to April 
11, and according to the Surya siddhanta aud the Arya siddhanta to April 12. 
Similar differences will be found between the two sets of siddhantas in the remain- 
ing months of the year 1900. Jf the reader runs his eye down column Kk in the 
Eye-table, he will find that, whereas in A.D. 400 the Mésha sankranti, or 
commencement vf the Indian solar year, according to the Brahma siddhanta as 
well as the Siddhanta Sirdmani, fell on March 16, the same sankranti in the year 
1700 A.D., even before the application of the Gregorian reform of the calendar 
began to affect the variations between the Indian and the Huropean calendar, fell 
‘on March 27, a difference of 11 days for 1,300 years. This is a result of the Indian 
calendar being regulated, not by the tropical year, like the European calendar, 
but by the sidereal year. The exact equivalent in English month and day, of any 
particular sankranti according to any particular siddhanta can be calculated in 
the least possible time by means of the Hye-table, as shown in the illustrative 
examples, but the present intimation in Section @ of the Eye-table is merely 

intended to show how in practice the beginnings of Indian solar months run in 
relation to the beginnings of European calendar months. 


EYE-TABLE, SECTION A—continued, Lunar month ; each month commences before the 
sankranti noted in next column. 


40. This line of the Eye-table gives the names of the 12 lunar months, 
Chaitra, Vaisakha, Jyéshtha, etc. Hxcept in Southern India and in Bengal, the 
ordinary civil reckoning over the whole of the Indian continent is by lunar 
months; and even in the excepted provinces, the calculation of days according to 
the lunar month has to be made much more often than the reckoning according 
to solar months. ‘To understand the lunar reckoning in all its details is to under- 
stand in its entirety the Indian calendar system. Not very much by way of a 
detailed explanation of the lunar month can be attempted in this place, but it is 
necessary to note one or two points that are indispensable to a proper understand- 
ing of the subject at this stage, The first point is, that in the ordinary scheme 
of 12 solar and 12 lunar months in a year, cach lunar month is regarded as 
commencing before the date on which a particular solar month begins and receives 
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its name from that circumstance. For instance, the lunar month called Chaitra 
must occur within 29°53 days before the Mésha sankranti, or the commencement 
of Mésha solar month; the lunar month Vaisakha must occur within the same 
interval of 29°58 days before the Rishabha sankranti, or commencement of the 
Rishabha solar month: and passing to a later month, the 7th lunar month Karttika 
must occur within an interval of 29°53 days before the Vrischika sankranti, or 
commencement of the Vrischika solar month. Now the ordinary interval between 
any solar sankranti and the next is 30 or 3) days as in the Huropean calendar, 
but the ordinary interval between the commencement of a lunar month and the 
commencement of the next lunar month is only 29°53 days ; so that it must sometimes 
happen that more than one lunar month commences in the interval between two 
solar sankrantis or, which is the same thing, between the commencements of two 
solar months. Following the principle first laid down, in the words italicized 
above, both the lunar months occurring in such a case in the interval between two 
solar sankrantis receive the same name, the first being called adhika or intercalary, 
and the second nzja, or true. Intercalary lunar months are to be found in many 
calendars other than the Indian, but the Indian calendar has for many centuries 
rigorously enforced the principle stated above in determining the naming of 
intercalary or adhika lunar months. As an adhkika lunar month is of frequent 
occurrence, seven such months being due in the course of 19 years, it follows that 
the solar month, which is ordinarily an item neglected in civil reckoning over the 
greater part of India, is nevertheless indispensable in order to ascertain whether 
there will be an adheka month in a particular year. And since the intervals 
between the same solar months are not the same according to the different 
siddhantas, it also follows that when there is an adiika month according to one 
siddhanta, there may not be an adhika month under another siddhanta. In the 
list of lunar months furnished in the section of the Kye-table new under considera- 
tion, No. 13 Chaitra is shown as a recurring month, but this is simply given as 
an example and, in practice, any lunar month may in turn be an adhika or 
intercalated month. 


HEYE-TABLE, SECTION b.—Increase in days (1) of lunar month, 
and (2) of sun’s anomaly. 


41, This line of the Eye-table merely gives multiples from 1 to 13 of 29°5806 
days for each lunar month, The use of this line will be understood when we 
come to calculate the sun’s anomaly at a particular moment (paragraph 54, 
page 17 below). | 


EYE-TABLE, SECLION C.—Inecrease of moen’s anomaly when the interval between 
Mésha sankranti and the first new moon tm the solar year is 0°00 day. 


42. The length of the synodical month, or the interval between one new 
moon and the next is 29°5306 days, whereas the length of the moon’s anomalistic 
month or the month which determines the irregularities in the moon’s motions, 
is 275046 days. The difference between these two periods is 1°976 days 
and this difference increases from month to month. The moon’s anomaly at 
the commencement of each solar year is obtained by adding the quantities in 
sections m and p of the Hye-table. This anomaly is then increased by the 
interval between the commencement of the solar year and the first new moon in 
the solar year, for which purpose we add the quantities in sections ] and Oo in 
the Eye-table as shown in the illustrative examples. We have now got to the 
moon’s anomaly at the first new moon in a solar year. If to this quantity we add 
one of the quantities in section © of the Eye-table, we get the moon’s anomaly 
at the commencement of the various lunar months in a given year. Section @ of 
the Kye-table is, therefore, an important datum for calculating the lunar anomaly, 
and we shall duly make use of it for that purpose later on page 17. 


HYk-TaBLE, SECTION G.—Tithi equivalent in days. 


_, 48. In the Indian calendar system the days are ordinarily reckoned, not from 
midnight to midnight as in the European calendar, but from sunrise to sunrise; 
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and further, the lunar month of 29°58 days is divided into 30 tithis, so that 
each tithi is not exactly one day, but ‘9843 of a day. A tithi may end at any 
part of a day and in theory, in order to know what is the tithi at any moment of 
the day, it is necessary also to know what tithi came to an end that day and 
when it came to an end, and what tithi is ranning at the moment in question. In 
practice, however, and for most purposes of civil reckoning, the tithi for a day is 
fixed by that tithi which was current at sunrise of that day and no account is taken 
of any other tithi that may commence during the day, except for astrological 
purposes. But the complications connected with tithis do not end here. It has 
already been observed that the Indian calendar takes account not only of mean 
periods of time which, properly speaking, should be the sole basis of civil reckoning 
and which, in all probability, did exclusively govern the Indian calendar in ancient 
times, but also of the actual ending moment of a tithi, a month, a year and go on. 
This minute concern about actual ending moments is peculiar to the Indian 
calendar and necessitates constant reference to a panchanga or Kphemeris in which 
the ending moments have been previously calculated. 


44, The ending moment of a tithiis the moment at which the moon is removed 
from the sun by an exact multiple of 12 degrees. The moment when the moon is 
exactly 12 degrees distant from the sun, called in European astronomy an elongation 
of 12 degrees, is the ending moment of the first tithi; similarly the second tithi ends 
when the moon is exactly 24 degrees from the sun, and full moon is:the moment 
when the moon is 180 degrees from the sun, i.e., when it is exactly opposite to the 
sun inthe heavens. The determination of the moment when the moon is in each of 
these several positions is a tedious astronomical process which, in modern astro- 
pomy, can be accomplished only by means of a nautical almanac; nautical 
almanacs are in fact being used extensively by Indian panchangam-makers of 
the present day who foliow the so-called Drig-ganita system which, however, is 
no system at all of Indian astronomy, but is a conventional name for a system 
based on a Huropean or American nautical almanac. The exact modern astro- 
nomical process for determining a tithi would require the employment of quite a 
large number of equations, some of them very minute and very complicated in 
character ; but the Indian calendar has for a long time used for the determination 
of tithis only two equations, viz., one depending on the moon’s anomaly and the 
other on the sun’s anomaly. Both these equations are also used for yogas, and 
one of them, the moon’s equation, is used for nakshatras. Similar equations, 
called the annual parallax and the anomalistic equation, are used to determine the 
exact position of planets in Indian astronomy (‘lable IV). 


Eysz-TaBuE, sections e, f, g.—Moon’s equation of the centre and moon's 
anomaly in days and decimals of a day. 


45. In these portions of the Kye-table we are confronted directly with the 
equations of the moon last mentioned. These equations are expressed to two 
decimal places from ‘00 to ‘41 in the case of tithis; from ‘00 to ‘58 in the case 
of nakshatras; and from ‘00 to ‘35 in the case of yogas. If these equations - 
were carried to four places of decimals, as they must be when we wish to ascertain 
the ending moments of tithis, nakshatras and yogas in palas as well as ghatikas, 
we would need much more extended tables, which are given in a later portion 
of the Eye-table (pages 171 to 194 below). For practical purposes, even of accurate 
idulaltow: in Indian epigraphy and in Indian history, we do not need to use 
more than two places of decimals of a day, and that is why the Kphemeris gives 
the ending moments of tithis and nakshatras to two decimal places. 


46. In order to know what equation to apply towards the determination of 
the ending moment of a particular tithi, nakshatra, or yoga, we must know the 
anomaly of the moon at that moment. The anomaly of the moon is first of all 
given for the commencement of each solar year (vide sections m and p of the 
Eye-table) and to this quantity we add the successive periods of time which 
will! bring us to any given moment in the year for which we wish to know the 
tithi, nakshatra, or yoga. In other methods for the verification of the Indian 
calendar, it is usual to express the anomaly of the moon or of the sun as so 


4, 
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r rees from perigee or apogee. In order to simplify calculation, however, 
pra uowallos are onpeeeee in Hie present work in days and fractions of a day 
360 degrees being equal to one anomalistic month of 27°5545 days in the case 
of the moon, and one anomalistic year of 365°26 days in the case of the sun. 
The reckoning of the anomalies in the present work is always from perigee. 
The anomaly of the moon at any given moment having been ascertained in days, 
we have to find from sections e, f or g, of the Eye-table the corresponding 
equation, with its appropriate sign, and apply it according to the rules given 
in the illustrative examples. 


Hyez-TaBLE, suctions h, i.m—Sun’s equation of the centre and sun's anomaly 
in days of the solar year, for tithis and yogas. 


47. For tithis and for yogas we require the sun’s equation as well as the 
moon’s, and sections h and i of the Hye-table give us these equations. As the 
sun’s equation does not vary, except in the third place of decimals, for a whole 
day, the anomalies at pages 154, 160, 166 are given generally in whole days of 
the year, except where the equation is at a minimum or at a maximum, in which 
case the exact fraction of the day for which the minimum or maximum is 
appropriate is also indicated. In the extended anomaly and equation tables which 
are printed at pages 177, 178, 185, 186, 193 and 194 below, sun’s anomalies are 
given to two places of decimals of a day, and sun’s equations to four places of 
decimals of a day. 

48. The 0 day of the sun’s anomaly is properly speaking the day and moment of 
the day in a year when the sun is at perigee exactly (Special Sun-Table I, page 78 
below, cols. 6, 12 and 18). Now the sun’s anomalistic position on any given day of 
the year is practically the same, whatever year may be under consideration, and 
therefore, the sun’s equation tables in the present work merely give for each 
day of the solar year the corresponding equation, viz., the equation of the 
anomaly corresponding to the day. In the Arya siddhanta this assumption 
ig quite correct; in the Sirya siddlLanta it is very nearly correct; but in the 
Brahma siddhanta and the Siddhanta Sirémani, while the table of anomalies and 
equations is the same, a correction in the number of days of the sun’s anomaly 
has occasionally to be made, as indicated in the illustrative examples under the 
Siddhanta Sirémani Eye-table. The explanation of these variations belongs 
properly to a more advanced portion of the present work. (See Chapter LV, 
paragraphs 189 to 191, page 75 below.) 


HYE-TABLE, SECTION j.—Perpetual week-day almanac for the European calendar. 


49. The week-day is the meeting ground of the Indian and European 
calendars, and whatever date we may be engaged in investigating, it is generally 
useful, and almost invariably indispensable, to know what was the week-day of 
that date. This information has to be found as quickly as possible, but at 
the same time accurately, The Indian method for ascertaining the week-day is the 
primitive one of dividing by 7 the ahargana or number of days which have elapsed 
since ) Kaliyuga. Many good methods have been designed and published in 
modern times for ascertaining week-days, and Hye-table j has been selected as 
being the best of them. It consists in tke addition of four figures, viz. (1) 
a constant for the century, (2) aconstant for the odd years in a century, (83) a 
constant for the month, and (4) the day of tbe month. The example given 
in section J of the Eye-table, viz. ‘Find the week-day of 26th January 1844” 
will illustrate the ordinary use of this perpetual almanac for A.D. years. ForaB.C. 
year, e.g., the 15th of March 44 B.C., since B.C. years are reckoned backwards, we 
must first of all turn the B.C. year into the forward year of aparticular century. 
In this. case 44 B.C. is the 57th year of the century beginning with 101 B.C. 
{ Centuries B.C. always begin with 101, 201, 301, etc,, and not with 100, 200, 300, 
etc.] Then we proceed to find the constant for the century 101 B.C. which is 0. 
and add the constant for the year 57, for March, and lastly 15, Le, l+2+4+15= 
18. This, divided by 7, leaves as remainder 4, so that we know that. the week- 
day of 15th March 44 B.C. was a Wednesday. 
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50. An important warning has, however, to be given in regard to week-days 
in B.C. years. So far as is at present known, the only people who observed’ 
week-days in B.C. years were (1) the Assyrians, Babylonians and Egyptians whose 
week-days do not, however, figure in any known history, (2) thé Chaldeans who 
practised astrology in the Grecian and Roman States and (3) the Jews who appear 
at a very early time to have borrowed the week-day reckoning from the Chaldean 
peoples with whom they were associated. The Romans and Greeks, throughout 
the period of the classical literature which has come down to us, do not seem to 
have had any practical knowledge of the week-day, except that they knew that the 
Sabbath or seventh day of the week was a day of rest among the Jews. One 
solitary * reference to a planetary week-day, and that by the Latin poet Tibullus 
who was a student of astrology, is all the evidence that occurs in any context 
Showing that the Romans of the first century A.D. possessed an acquaintance 
with week-days. The Romans as a rule observed the nundinae or every 9th 
‘day as a market day, and their month was divided into three unequal portions 
by the Kalends, Nones and Ides. At what epoch the Hindus became acquainted 
with the week-day is an interesting but obscure point; but since it came to them 
from a Graeco-Roman source, during Christian times, and subsequent to 
Ptolemy's date (middle of second century A.D.), as we know from Indian 
inscriptions and other early references to the week-day in Indian literature, and 
also from the very few week-days which have come to light in Indian inscriptions 
and records between the fifth and eighth centuries A.D., we may presume that the 
week-day was not in common use in India before the eighth century A.D. and not at 
allin use before the fifth century A.D. In the rather keen controversy on this 
subject, which is one of constant recurrence in Indian journals and newspapers, 
it is of importance to bear in mind that, while the original planetary week-day was 
_an instrument of Chaldean astrology and as such known to Greek and Roman 
students of astrology in the century preceding the Christian era, the practical use: of 
the week-day for civil reckoning was probably due to the exigencies of early 
Christian usage, which found in the week-day a convenient means of naming several 
important days in the Christian liturgical year, such as Holy Thursday, Good 
Friday, Holy Saturday and Haster Sunday. The earliest references to the week- 
day, as an item of civil reckoning, are, in fact, to be found in a well-known 
passage of the Christian Apologist and Martyr, St. Justin, in the first quarter 
of the second century A.D. We next find the week-day mentioned, as an institution 
currently familiar, but of recent origin, by Dio Cassius, a Greek historian of the 
early Roman Empire, about A.D. 225. Dio Cassius also givés an explanation of 
_ the order of week-days, which is identical with the explanation given by the 
Indian astronomer Varahamihira. By the time of Constantine the Great (begin- 
ning of the fourth century A.D.) we find the week-day in common use in the 
Roman Empire for describing Christian feasts and festivals. This was precisely the 
-epoch at which the Guptas were in power in India, the epoch at which Greek ideas 
of astronomy, mathematics and medicine flowed freely into India, and the epoch 
probably at which the week-day began for the first time to make its appearance 
in India. Between the time, however, of the first appearance of an idea like 
that of the week-day in any country and its coming into general use, there was 
bound to be a fairly long interval of possibly two or three centuries ; and we may 
note that so late as the tenth and eleventh centuries A.D., inscriptions in Ceylon 
are still wanting in week-days. The practical conclusion to be drawn from these 
various data is that it is vain to look for an allusion to a week-day in any litera- 
ture, Eastern or Western, in any century BOC. and that any alleged find of such 
an allosion must be examined very critically: It is characteristic that the 
very first reference in any history, sacred or profane, in which the week-day 


* Or. IN Berqnher Editor of the “ Religious Life of India” and other SOTIES, has drawn the author's on oe 
to @ roffite or writing on a, wall, discovered in the remains of Pompeii (which was buried rr, “8 rp ee ‘sy he 
by » hrolasnie eruption), and quoted iu Schiaparelli's A iodo ig ‘gh ag Reishee, ( i re P oe a gram 
i k of a Roman slave and consists of s1x i ) ar : 
Dae tdi Tunas, wa om Toi i li isting of the name of a week-day in Latin, The omission 
Saturni, Solis, Lwnae, Martis, Iovis, Veneris ; each ine consisting of th A rig ea ma 
i ib i tion is curious. ‘he writer may have 
of [Dies] Mercuris (Wednesday) in this enumera C ; ey ee ae eee stedont 
i ted with week-days in the first century y 
of astrology who, as presumed in the text supra, were acquain es Wes Peas dae das. Ee 
i - his memory, and at. the same time fai y. 
have written down the week-days on # wall to assist his ( sam Pee rg etal 
i in the third quarter of the firat century A.D., | J 
Be cade tar wae then asod anen ivi i f time, ‘lhe place assigned to Dies Saturns, 
the week-day was then used as an item of civi} reckoning o the peeoene 
Fitlowin the Gealtiad order, is significant and points presumably to the astroloviea! character of the graffto. 
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rt in chronological investigation, is in connexion with the exact date » 
Pry and the Crucifixion of Christ. By means of the ounce 
occurring in the Gospel narratives of the New Testament, we know that — dep 
must have happened in one of three years, A.D. 29, A.D. 30, or A.D. 33, alt ong) 
it will always remain a disputed point in which of the three years these events 
happened. Hacycl. Brit., 11 th edition, Art., “ Bible Chronology, New Testament.” 


. A Nota Bene in section j of the Hye-table draws attention to the dates 
ee Old Style of reckoning ceased in the different parts of Europe, as well 
as to the date, 14th September 1752, when the New Style was adopted by Act of 
Parliament in the United Kingdom. 
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52. These sections of the Eye-table furnish three items of information which 
must form the first step in any Indian chronological reckoning according to the 
author’s method. For any such reckoning we want to know (1) the exact moment 
when a solar year commenced, for which purpose we consult section k, adding 
to a figure in that section a quantity in section 0 when necessary ; (2) the exact 
moment of the first new moon in the particular solar year with which we are 
concerned ; this is given in section ] of the Eye-table, to which we add, when 
necessary, a quantity in section O deducting again, when necessary, once or twice 
29°5806 days ; (3) the moon’s anomaly at the commencement of the solar year, as 
given in section mM, to which a quantity from section p should be added for odd 
years in a century.” In applying sections m and p, however, it should be remem- 
bered that the moon’s anomaly, to be at all useful, must also be reckoned up to the 
first new moon inthe solar year, for which purpose the quantities in sections 1, 0, 
m and p should be added together. Just as sections k,] and m give certain 
information for the first year in a century, sections n, O and p give the same 
information for all the odd years of a century. 7 


A PRACTICAL ILLUSTRATION OF THE EYE-TABLE. 


53. This is a convenient stage at which we may introduce a simple example 
illustrating the most usual processes of reckoning in the Indian calendar. The 
earliest example, so far as is now known, of a well-authenticated week-day in Indian 
inscriptions is the Eran Pillar Gupta Inscription, which quotes “‘ Thursday” as 
the week-day of the “‘12th tithi in the bright half of the lunar month of 
Ashadha” in a year corresponding to A.D. 454. We shall now show how the 
Kye-table, studied thus far, enables us to calculate the exact English equivalent 
of this date and also to verify the fact that it was a Thursday. We make the 
caiculation according to the Sirya siddhanta Hye-table which in all probability was 
the siddhanta (in an early form) that was used in the actual reckoning recorded 
in the inscription. ‘The reader will save himself a good deal of future trouble by 
carrying out carefully the processes indicated below. Section k of the E ye-table 
tells us that in A.D. 400 the solar year commenced on March 17 ‘45569, Section 
n further shows that for 4 odd years of the century the fraction to be added for 
determining the commencement of the solar year is ‘73554. We know, therefore, 
that in the year A.D. 484 the Indian solar year commenced, according to the 
Sirya siddhanta, on March 17:48569 + -73554 =: March 18°22198. Similarly, — 
sections ] and O teil us that in the year A.D. 400 the first new moon in the solar — 
year was removed from the commencement of the year by 2384466 days; to 


which we add, from section 0, the interval. of the first new moon in the solar year ay 


corresponding to 84 years which is 0:54533 of aday. The two quantities being 
added, we infer that in A.D. 484 the interval between the commencement of the 
solar year and the first new moon in the same solar year was 23°84466 + 0°54533 
== 24°38999 days. The same process, performed with the aid of sections m and 
Pp, informs us thatin the year 484 A.D. the moon’s anomaly at the commencement 
of the solar year was 21°75228 +. 13:46585 — 45:21813 days. Consequently the 
moon’s anomaly at the first new moon in the same solar year must have been 
45°21313 +4 24°38999 = 59-6081z days. Subtracting from this, two full 
anomalistic months (Eye-table @) 55-1092 days, we have, as the age of the moon’s 
anomaly at the first new moon in the solar year A.D. 484, 4°499 days. 


OHAP. I1.—EYE-TABLES ; PRACTIOAL ILLUSTRATION ; PARA. 54 1T 


54, We have now to carry on these reckonings to the 12th tithi of Ashadha 
month, for which purpose we have to add (1) 59:0612 days according to section 
b of the Eye-table for Ashadha month, (2) 11-8122 days for the ending moment 
of the 12th tithi according to section d of the Kye-table, and (3) 3°952 days 
(section C of the Hye-table) plus 11-8122 days for the increase of the moon’s 
anomaly from first new moon in the solar year to the 12th tithi in Ashadha 
month. The English equivalent of the date of the mean tithi we are in search 
of is given by March 18°22123 (the commencement of the Indian solar year 
A.D. 484-85—sections k and n) plus 2438999 days (interval between com- 
mencement of solar year and first new moon in solar year—sections ] and 0) 
plus 70°8734 days (interval between first new moon in solar year and 12th 
tithi of bright half of Ashadha month—sections b and d@) = March 113°4s46, 
which by section q of the Eye-table is equal to -4846 day on June 21 A.D. 484, 
The sun’s anomaly at the ending moment of the mean tithi that we are in 
search of is given by 24°3899 days (interval between the commencement of the 
solar year and first new moon—columns ] and 0) plus 7U°8734 days (interval 
between first new moon in solar year and end of 12th tithi of bright half of 
Ashadha month—section y or sections b and qd) = 95°2633 days. According to — 
the extended (four decimal places) sun’s anomaly table in the Strya siddhanta Hye- 
table, section h (p. 177), the equation for a sun’s anomaly of 95°26 days is —*0454 
day. The moon’s anomaly at the mean euding moment of the 12th tithi of the 
bright fortnight of Ashadha month is given by 4-499 days (the quantity already. 
arrived at for the moon’s anomaly at the first new moon in the solar year accord- | 
ing to sections 1, m, 0 and p), plus 15-764 days (the increaso of moon’s anomaly. 
up to Ashadha Sukla or bright fortnight, 12th tithi—columns c and d of Eye- 
table) = 20°263 days. Before using this mvon’s anomaly we have to add to it 
algebraically the sun’s equation already arrived at for the. day in question, Viz., 
— °0454 day, and we obtain, as the net moon’s anomaly for the given moment, 
20°218 days. With this result we go into the moon’s anomaly and equation table 
(four places of decimals) in the Sirya siddhanta Kye-table, section e (p. 172), and 
find that the moon’s equation for 20°218 days is+°4138 day. We now add algebrai- 
cally the sun’s and moon’s equations obtained from the anomaly tables, viz., 
— °0454 day + 4138 day, to the ending moment of the mean tithiin English 
time already arrived at, viz. March 113:4>46. ‘the net result is March 
(113°4846 + -4188 — -0454 = March 113°8530. We know from section q of 
‘the Eye-table that March 93 is equal to June 1, so that March 1138 is equal to_ 
June 2!. Weknow also from sectinn r of the Hye-table that *85y0 of a day is. 
equal to 51 ghatikas and ‘0030 of a day is equal to 11 palas ; so that °8530 of a 
day is equal to 51 ghatikas and 11 palas. According to section Jj of the Kye- 
table, the week-day of June 21, A.D. 484, is given by the formula (2 + 0 + 3 
+ 21 =) 26 +7; the remainder in this division being 5, we know that the week- 
day was the 5th day of the week, or Thursday. We conclude that the ending 
moment of the 12th tithi of the bright fortnight of lunar Ashadha month in 
the year A.D. 484-85, referred to in the Bran ‘Pillar Inscription, was Thursday, 
Q1st June A.D. 484, 51 ghatikas and 1! palas after m« an sunrise. The week-day 
is found to be correct and we know the exact English month and date corre- 
sponding to the tithi in question. All these processes may be shortened a good 
_ deal when the student is familiar witl the different portions of the Eye-table, but 
the example, thus given in detail, will satisfy him that it is possible, without any 
high mathematical powers, to arrive at. the absolute ending moment of a tithi, 
correct to four places of. decimals, with the aid of the Hye-table only. It may 
be noted, also, that the ending moment of this particular tithi, according to the 
different siddhantas, has been worked out most carefully by an eminent Indian 
authority, ihe late Mr. Sankara Balakrishna Dikshit in the Introduction to Dr. 
J. F. Fleet’s Gupta. Inscriptions (p. 157), and the result above arrived at 1s exactly 
that reached by Mr. Dikshit at the end of a much longer process which he ‘has only 
partially indicated, whereas by the present method the student is able to reach 
the same result finally by a known mcthod of simple calculation. Mr. Dikshit 
also calculated the ending moment of the same tithi according to other 
siddhantas and hig results given below may be verified by the student according 
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to the different Eye-tables furnished in this work. They will be fully expounded 
in Chapter IV of this work (paragraphs 208 and 209, page 87 below). 


Ending Moments of the 12th tithi, bright fortnight of Ashadha in A.D. 484-85— 

(1) Siirya siddhanta: A.D. 484 June 21, 51 ghatikas 11 palas after mean 
sunrise. | 

(2) First Arya siddhanta: A.D. 484, June 21, 49 ghatikas 48 palas after 
mean sunrise. 

(3) Brahma siddhanta: A.D. 484, June 21, 50 ghatikas 15 palas after mean 
sunrise. 

(4) Siddhanta Sirdmani: A.D. 484, June 21, 53. ghatikas 21 palas after 
mean sunrise. : 


EYE-TABLE, SEOTION Q.—Days counted from March 1 and days counted from April 1. 


55. The reader who has attentively followed the explanation of sections k, 

1, m, N, O, Pp, and the illustrations given thereunder will have seen the practical 

use of section q of the Eye-table. In arriving at the English equivalent of any 

Indian date,.we have to count days from the commencement of the solar year. 

Running the eye down section kK of. any of the Eye-tables, the reader will notice. 
that, while at the beginning of Kaliyuga the Indian solar year began on the 15th 

of February, by the time we come to A.D. +400, which is practically the earliest date 

that can possibly be verified according to the details of the Indian calendar, the 

Indian solar year now (i.e., in A.D. 400) commences on (1) 17th March, according 

tothe Siirya and Arya siddhantas and (2) 16th March, according to the Brahma 

Siddhanta and Siddhanta Sirdmani. The commencement of the Indian solar year 

is then retarded at the rate of one day for every century until 1752, when the intro- 

duction of the New Style into the British calendar carries forward the English equi- 

valent by 1] days at once; and from A.D. 1753 forwards, down to our time, the Indian 

solar year has always commenced in April. Now section q of the Hye-table enables 
as to calculate readily the English month and date corresponding to a certain 

number of days counted from Ist March or Ist April respectively. Example :— 

Given that an Indian solar year commenced on the 18th of March and that the 

ending moment of a particular tithi was 345-5 days from the commencement of 
the Indian solar year; required to know the English date. Answer :—March 18 

+345°5 = March 363°5. By section q of the Eye-table, March 888= February 1; 

therefore March 363°5 which is 338-+-25°5 = February 1425°5 = February 26°5 of 
the following English calendar year. In reckoning days from April 1, we have 
to remember that in a leap year April 336 is equal to March 1 of the following 
re shown in section q of the Hye-table, whereas in an ordinary year April 
335 is equal to March 1 of the‘following year. This means of course that, if there 
is a leap year in the year following April 1, that isin the next calendar year, then 
April 336 is equal to March 1 of the following year. 


EYE-TABLE, SECTION ¥.—Ghatikas and palas. 


56. This section gives the chatikas and palas corresponding to the decimal 
parts of a day. The Section is so constructed that any * decimal part of a day 
down to four decimsl places, can be interpreted as an exact number of 
ghatikas and palas so as to give the exact equivalent in Indian time. An ex- 
ample of this has already been given by translating *8530 of a day into ghatikas and 
palas (51 ghatikas 11 palas). It should be noted that the division of the day into 
24 hours has been known in India only since the introduction of the Greek 
(Ptolemaic) system of astronomy and astrology, that is, since about the 5th cen- 
pad A.D, and that Indian time is always expressed sexagesimally, i.e., in ghatikas 
each ghatika being the sixtieth part of a day, and palas, each pala being the ‘six- 
tieth part of a ghatika. The occurrence.of an allusion to “hora” either as a 
lagna or as the 24th part of a day furnishes, as was noted by the late Dr. Burgess 
in his contribution to the Journal of the Royal Asiatic Society (1898), intrinsic 
evidence that the work must be subsequent to the introduction of the Ptoleniaic 
astronomy into India. A practical application of this observation is furnished by 
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the reference to the hora in the text of the ancient Tamil Grammar, the Talkin 
piyam, Poruladikiram, Kalaviyal, verse 185. 


DO D6 S Dauripssd Osroosuy Er @_b 
HVbS Oacipsah @ipCawt sBev2ev. 


Translation. 


“In Kalaviyal, i.e., the pre-Aryan marriage rule, 
the man is not obliged to abstain during prescribed 
days and hours or lagnas (as in the Aryan rule).” 


| The occurrence of an allusion to the hora: in this text shows that notwith- 
standing all that has been stated to the contrary, this part of the Tolkappiyam 
could not have been composed much before the sixth century. A.D. 
Table VI in this work may be referred to when the reader wishes to convert 
any fraction of day, without loss of time, either into ghatikas and palas or into 
hours, minutes and seconds, and vice versa. | 


HY#-TABLE, SECTIONS 8, t, U.—Nuakshatras. 


57. These sections of the Hye-table give all the information that is necessary, 
in addition to what has been set out already, to enable us to calculate the ending | 
moments of nakshatras. The scheme of nakshatras is different in the Stirya and 
Arya siddhantas from what it is by the Brahma siddhanta and Siddhanta Sirdmani. 
In the two former siddhantas the nakshbatras have equal spaces of 13 degrees 20 
minutes each, whereas in the Brahma siddhanta and Siddhanta Sirémani the nak- 
shatra intervals are either one day, ot half a day, or one and a half days, and in one 
case(Abhijit) one-third of a day. But the principle by which the ending moments 
of nakshatras are calculated is the same under all the siddhantas ; that is, each nak- 
. shatrais normally attendant on a particular tithi, and the ending moment .of a 

-nakshatra cannot be separated from the ending moment of the tithi on which it is 
attendant by more than a certain maximum interval. Accordingly, in section s 
of the Eye-table, under each lunar month, are given the shortest intervals between 
the new moon of that month and the ending moments of the various nakshatras 
belonging to that month. What the actual interval will bein a given year will 
depend on the use we make of sections t and u of the Hye-table. There is a 
fixed relation between the distance of the first new moon in the solar year from the 
commencement of that year and the interval by which the ending moment of any 
nakshatra during that year can be prolonged beyond the normal moment of occur- 
rence of the nakshatra shown in section s of the Hye-table. In the 
year A.D. 1921-22 the first new moon in the solar year was 24°23 days distant 
from the commencement of the solar year. Supposing we want the mean ending 
moment at which nakshatra Uttara Phalguni (No. 12 nakshatra) ended in 
Phalguna month in the year 1921-22; section t of the Hye-table tells us that 
when the first new moon is 24 days distant from the commencement of the solar 
year, the nakshatra intervals throughout the year are prolonged by 0°41 day. 
Section u of the same table tells us that for ‘25 of a day added to the 24 days we 
should subtract 02 of aday from 04], that is for this particular year the 
nakshatra intervals shown in table § were all prolonged by 0°39 day. Conse- 
quently the ending moment of Uttara Phalguni nakshatra in Phalguna month 
A.D. 1921-22, which, according to table 8, should occur 15°33 days after the new 
moon beginning Phalguna month, occurred in the year 1921-22 after an interval of 
15°33 + 0°39 = 15°72 days from the new moon beginning Phalguna month. From 
Table II of this work, p. 276, we know that the new moon beginning Phalguna 
month in the year 1921-22 occurred on Sunday, February 26°59; so that the 
nakshatra Uttara Phalguni in that month ended on February 26°59 + 15°72 = 
February 42°31 = March 14°31, A.D. 1922. This was the ending moment of the 
mean nakshatra according to Stirya siddhanta. If we wish to know the actual 
ending moment of the nakshatra, the easiest method is to ascertain the anomaly of 
the moon corresponding to 15°72 days from the new moon beginning Phalguna 
month. The nakshatra equation of the moon’s anomaly of this moment is given 
by the appropriate table of nakshatra equations of the moon in the Hye-table, 
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section f, pp. 157, 158. The exact process of arriving at the actual ending 
moment of a uakshatra is not given here because it will be generally found 
advisable to use the abridged process which is indicated in the illustrative 
examples under each Hye-table. 


EYE-TABLE, SECTIONS V, W and X.—Shortest interval in days from 
mew moon to ending moment of each yoga. 


58. This is the last portion of the Eye-table proper and shows how the 
ending momert of a yoga is to be calculated. ‘he principle is the same as for 
nakshatras, i.e., there is a normal moment of occurrence fer each yoga, determined 
with reference to the new moon which commences each lunar month; to this. 
normal moment of occurrence we have to add the period of retardation determined 
by sections w and X of the Eye-table—only the retardations are longer in the case 
of yogas than in the case of nakshatras, the maximum being 4°11 days under 
yogas against a maximum of 2°21] days under nakshatras. 

The yoga is not a very important element for the purposes of the epigraphist 
and the chronologist. ‘The references to it in inscriptions and literary records. 
are not many and are confined to the later centuries for which we generally have 
other means of verification in Vikrama and Saka years. The yoga itself is an 
artificial conception -in Indian astronomy, a yoga being supposed to be the joint 

space which would be travelled by the sun and the moon in a given period of 
time, supposing that these bodies travelled in opposite directions instead of, as they 
actually do, in the same direction. Consequently, just as the tithi or the natural 
elongation of the moon is the difference between the positions attained by the 
moon and sun at a given moment in the heavens, the yoga or the artificial combi- ~ 
nation of the two motions is the fictitious space which would be described by the 
sun and the moon if they were travelling from new moon to new moon in 
opposite directions instead of in the same direction. In the supposed case the 
sun and the moon together would do the 360 degrees of the ecliptic in 25°42 days, 
and the length of the yoga month is therefore 25°42 days. ‘hese 25:42 days are 
distributed among 27 yogas just as the nakshatra month of 27°33 days is distri- 
buted among 27 nakshatras, and the ending moment of each yoga is determined 
accordingly. A reference to a yoga in a literary work or ain inscription neces- 
sarily implies that the framer of the record fixed the position of the yoga with 
referrnce to a panchanga, for he could not possibly have found a yoga by 
reference to the actual position of the sun and the moon in the actual heavens 
except by a circuitous process of calculation; aud hence the investigation of 
yogas is a matter of altogether secondary importance in historical and chrono- 
logical research. 


EYE-TABLE, SECTION y. 


09. For purposes of reference, since it will be frequently required in con- 
nexion with Table II, a section y is added to each Eye-table, showing (1) the 
collective duration in days from the first new moon-in the solar year up to the 
ending moment of each tithi in every lunar month, and (2) the increase of the 
moon’s anomaly up to the end of each mean tithi; this increase has to be added to 
the moon’s anomaly at the first new moon in the solar year. It should be 
remembered, when using this section y, that an adhika month adds one to the 
number of lunar months in a year and that for instance in a year in which Ashadha 
is adhika, the collective duration up to the end of a tithi in Bhadrapada month 
should be looked for under Sravana in section y: 

The reader should accustom himself to think of lunar months as well as ot 
nakshatras by their number; and in a year iu which No. 4 month is adhika 

ravana which is ordinarily No. 5 month will become No. 6 and ‘information 
regarding tithis and nakshatras in that month should be looked for in sections y 
and § under ordinary No.6 month (Bhadrapada). This is why every month column 
in the tables of nakshatras and yogas (sections, § and V) is headed “ ordinarily.” 

Whether a particular year contains an adhika month and what that month is 
can always be readily ascertained from Table II (pp. 200 to 279). | : 
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CHAPTER III—EXPOSITION OF THE ELEMENTS OF INDIAN 
CHRONOLOGY. 


SECtION i.—The synodical month and the Indian solar year. 


60. Astronomical constants.—A regular treatise on astronomy always closes 
with a chapter on astronomical constants, viz., those elements of calculation which 
are of use in predicting astronomical events. A treatise on astronomical compu- 
tation must begin, not end, with astronomical constants. ; 


61. First astronomical constant—The moon’s synodical month or lunation.— 
The first astronomical constant in Hindu astronomy is the moon’s synodical month 
of 292 days. The exact length of this period, according to the Surya siddhanta,* 
is 29°530087946 days. The ancient Hindu astronomers purposely calculated this 
period to what we should now call nine places of decimals in order that there 
might be no error even after thousands of years. The period fixed by modern 
astronomy does not differ from the above in the first six decimal places, and as 
0000008, the actual difference, is x3 of a second, it follows that the difference 
between Huropéan and Indian astronomy ‘in 5,000 years or 61,544 synodical 
mouths may amount to 4,260 seconds or a little over 1 hour and 11 minutes. In 
practice the difference between the European and the Indian computation of new 
moons is very much less. 


62. What is a synodical month ?—A synodical month or lunation is the inter- 
val between one new moon and another. It is not the period in which the moon 
travels once round the earth, but the period in which the moon gains one complete 

revolution over the apparent or visible motion of the sun. 
| The moment of new moon is the moment when sun and moon have the same 
longitude, i.e., are at the same distance measured from a fixed point in the beavens. 
When once this moment is past, the moon resumes her journey at the rate of 
about 13 degrees a day and the sun resumes his at the rate of about one degree a 
day. It follows that the moon gains twelve degrees over the sun in a day and 
therefore she gains 360 degrees in about 30 days. 

The synodical month, then, is the period during which the moon gains 360 
degrees over the sun, and its exact length is 29°530587946 days. 


63. The solar year.—The next astronomical constant to be noticed in Indian 
astronomy is the solar year, the length of which, according to the Surya 
siddhania, is 365°258756481 days. The length of the year, according to modern 
astronomy, is 365°2422408 days. The Julian calendar assumed a year of 365:25 
days, i.e., ‘00776 of a day in excess of the correct figure. To rectify this error, 
Pope Gregory XIilI in 1582 ordered the dropping out of 10 days and the British 
Parliament in 1752+ similarly dropped out 11 days, and to avoid a recurrence of 
the error, we now drop out three leap years out of every hundred. The year of 
865°2422408 daysis, however, a tropical year, whereas the Hindu astronomical 
year is an anomalistic t year, and we should really compare the Hindu year with 
the modern anomalistic year, which we seldom hear of in practice, but the correct 
length of which is 365°2596296 days, being an excess of ‘001 day over the Hindu 

ear. This no doubt makes a difference of several days in the course of four or 
five thousand years, but as the Hindu year is essentially lunar and not solar, not 
much practical inconvenience is caused by the difference. 


64. A tropical year is that which brings the seasons round at the same time of 
the year, whereas an anomalistic year is that which brings back the sun’s anomaly, 


* The Strya siddhinta, the beat known system of India astronomy, is believed to have been corrent in its present 
form since the eleventh century A.D. and isthe standard for all India, Several other siddbantas are extant, 
but only one of them, the first Arya siddhanta, is of any practical importance in Southern India. 

+ This was the occasion when the New Sryxx was introduced. 

t Strictly speaking, a sidereni year, bunt the designation anomalistic year is more suitable at this stage in order to 
lead up to the sun’s anomaly—for explanation ree page 78, paragraph 178. 
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i.e., the rate at which he moves round the earth. This rate varies according as 
the sun is near to, or removed from, his perigee, i.e., the point when he is nearest 
the earth, and once a year the sun returns, as it were, to his old pace. This vary- 
ing pace of the sun is very important for calculating the moment of new moon, as 
well as for calculating the moment of sunrise, and this is probably why the Hindu 
astronomers reckon the course of the sun by the anomalistic, instead of by the 
tropical, year. ~ 


65. The decursus of the Hindu solar reckoning.—The Strya siddhanta reckon- 
ing begins from the midnight between i 7th and 18th February 3102 B.C., which is 
commonly called the beginning of Kaliyuga. On the morning of 18th February 
3101 B.G., that is one year later, one complete Hindu solar year had run out by 
618 am., ie., at ‘25875 of the day. As however the Hindu day is always reckon- 
ed from sunrise, mean sunrise for the whole of India being at 6 a.m., the first 
year is according to this siddhanta reckoned to have been completed at 13 
minutes (or exactly ‘00876 of a day) Indian time of the day, on 18th February 
3101 B.C. At this moment the year 1 of Hindu chronology began. The Hindus 
generally reckon completed or expired years, and not current years, as the Euro- 
pean calendar does ; and the first mean solar year of the Hindu chronology, 
which began on 18th February 8102 B.C., is, according to Hindu reckoning, the 
mean solar year 0. By adding 3101 to an English calendar year A.D. we arrive 
at the corresponding (expired) year of Kaliyuga. Thus the year A.D. 1910 is 
K.Y. 5011. Fora B.C, year, the K.Y. equivalent is obtained by subtracting it 
from 3102, not 3101. 


66. Correspondence between A.D. and K.Y. years.—If we reckon 365°258756481 
days for every Indian year, commencing from midnight between 17 and 16 Feb- 
ruary 3102 B.C. we shall find that the commencement of 3101 K.Y. fell on 16th 
March, 1 B.C., at ‘15374 of the day. The Sirya siddhanta, however, anticipates 
the commencement of Kaliyuga 3101 by 2°1706944 days because the true Indian 
solar year 0 Kaliyuga really began 2:1707 days before the moment above assigned 
for its commencement. This correction is called fodhya. It thus happens that 
K.Y. 3101 commenced in 1 B.C. on 13th March at -9831 of the day after mean 
sunrise (6 a.m.). From this point table II in this work will carry us on regularly 
through every year up to A.D. 2000. : . 


SECTION 11.—Fiang the moment of mean new moon. 


67. At the first moment of K.Y.* 0, according to the Siirya siddhanta, the 
gun and moon had the same mean-longitude, that is, the moon was new at that 
instant. At the first moment of K.Y. 1, 365°258756481 days would have passed, 
that is 12 synodical months, and in addition 10°89170112.) days. That is, at the 
first moment. of K.Y. 1, the moon was not new as she was at the first moment of 
K.Y. 0, but she was 10°89170 days old: and the first mean new moon in K.Y. 1 
occurred on 29'530587946 minus 10°891701129 days = 18°638886817 days after 
the commencement of K,Y.1. In this way in every Hindu year the first mean 
new moon would occur 18°63889 days later than in the previous year. In the 
year K.Y. 2 a mean new moon occurred 2 x 18°63889 days = 37°27778 days later 
than the commencement of the year, but as this period exceeds a synodical month, 
the first mean new moon in K.Y. 2 really occurred 37°27778 less 29-53059, that is, 
774719 days after the commencement of the year K.Y. 2. ‘The day of occurrence 
of the first mean new moon for 100 years after 0 K.Y. is given in the Eye-table 
section O and we see from that table that in 100 K.Y. (mean solar year) the firat 
mean new moon occurred 3°46164 days after the commencement of the year. 


68. In1 B.C., as may be seen from the Siirya siddhanta Eye-table, section 1, 
the first mean new moon of the Hindu solar year occurred almost exactly 10 days 
(properly 10 days less -0019 of a day) after the commencement of the solar year. 
eh 

® ji.e., at midnight between 17th and 18th Februar , 8102 B.O., th i 
solar year 0. This moment was, for all purposes, encepi ha: the Soitihaxebicatiat Eallyege eg tee ee 


dhénta ; it was also the moment when all the planets, includin 
, , th prate e . 
excepted purpose is the commencement of the true Indian solar ~ oon sir bert . ot were be . Pera longitude. The 
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The process of calculating the first new moon in any solar year has been explained 
in paragraph 53 supra. 


SECTION iii.—Sun’s and moon’s anomaly and actual moment of new moon. 


69. Although mean new moon occurs every 29°53059 days, the actual new 
moon does not recur so regularly. About the time when the moon is due to 
become new, she may be fast, or she may be slow, and we have to take this 
circumstance into consideration. Hindu astronomers have devised a table of the 
moon’s anomaly which enables us to calculate exactly by how many degrees the 
moon is in advance of, or behind, her mean position at new moon or at any other 
time. The ordinary tables of the moon’s anomaly and equation of the centre, as 
these constants are called, will be found in Professor Jacobi’s standard article on 
the subject in Vol. | of the Hpigraphia Indica and are reproduced in special tables 
II and III, pages 79 to 81 below. For the sake of practical convenience, the 
present method converts degrees into time and further calculates the anomaly for 
each °001 of the equation, and the result is Hye-table, sections e, f, g. 


70. The moon’s anomaly (as explained at page 16) is determined for centuries 
and odd years in the same way as the mean’ moment of the first new moon is 
determined for every solar year. The moon completes an anomalistic month, that 
is, returns to a particular pace round the earth in 27°5546 days, and every year 
the moon’s anomaly increases by 3U5°20875 less 13 X 27:5546—=7°04826 days. In 
100. years the anomaly increases by 16°03073 days. 


71. In A.D. 1600, a correction, or béja, introduced by the Hindu astronomer 
Ganesa Daivajna, came into operation. The effect of this bia is to raise the 
annuai increase of the moon’s anomaly from 7°04896 days to 7°v4898 days or by 
two seconds of time every year, and also to diminish the length of the anomalistic 
month from 27°5545 to 27°55459797 or by :000002 days, i.e., % of a second every 
month. 


.72. These figures enable us to calculate the moon’s anomaly at any moment, 
it being assumed by Indian astronomers that at the commencement of the true 
(not mean) Indian solar year Kaliyuga 0, the age of the moon’s anomaly, reckoned 
from perigee, was 4°7797 days by Surya siddhanta and first Arya siddhanta 
(which is ordinarily referred to in this work as the Arya siddhanta) and 1:9988 
days by Brahma siddhanta and Siddhanta Siromani. 


73. Similar remarks apply to the sun, though of course the figures are 
different. As stated already at page 14, the Indian calendar assumes in practice that 
on a given date of the Indian solar year, the 0 day or the 10th day or the 100th 
day or the 300th day the sun’s anomaly is tha same, whatever year we may be 
‘dealing with, that is, if the sun’s anomalistic equation can be expressed by — -05 
of a day for purposes of tithis at the 100th day of a particular yesr, the sun will 
have the same anomaly and the same anomalistic equation for tithis at the 100th 
day of any other year. This is also the theory of the first Arya siddhanta, which 
is called the Arya siddhanta in this work; and which lays down that at 0 
Kaliyuga, ie., at the commencement of the mean solar year Kaliyuga 0, the 
position of the sun’s apogee was 78° that is, and that this is the case in all years ; 
that is, when the sun has done 37%; X865°2068 days or 79°1338 days of his course 
reckoned from the commencement of the mean solar year, or 79°1388-+2°1467 
days (the addition is the Sodhya) from the commencement of the true solar year, 
he is at apogee, i.e., his anomalistic equation is then ©. Accordingly the Arya 
siddhanta Eye-table in the present work states that at 81°29 days of the solar 
year the sun’s anomalistic equation is 0°00): only it converts the subsequent 
equations into time according to the purpose for which the équation is required, 
i.e., whether for tithi or for yoga. | 

74, The other siddhantas attribute a slow motion to the sun’s perigee, that 
is they do not admit in theory that the sun’s pace is absolutely the same at the 
beginning of every Indian. solar year,- whether mean or true, but that it varies 
slightly from century to century. These variations are set out in a special table 
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which will be explained when we come to the construction of tables (page 78 below). 
In practice, the anomaly tables of the sun presented in sections g, h and i of the 
Eye-table for each siddhanta are good for at least a thousand years and we have 
to remember that neither the Brahma siddhanta nor the Siddhanta Siromani, the 
only two systems in which the motion of the sun’s apogee is at all considerable, had 
been current for quite a thousand years when we reach the end of the epigra- 
phical period (A.D. 1600). ee r 


75. Kach anomaly table in the Eye-table, sections @ toi (pages 171 to 194), is 
divided into four equal portions, two having additive equations and two subtractive. 
Each equation, as given in the table, consists of three decimal places, the first two 
being given in vertical columns and the third in a horizontal column. The 
horizontal column is not necessary when all we want to know is how many hours or 
how many ghatikas. after sunrise a new moon or other tithi occurred, or & 
pakshatra or a yoga ended and consequently, the horizontal place of the equation, 
namely, its third decimal place, is omitted in the abridged Eye-table, sections 
e toi. Onthe other hand, when such a course.is necessary for very accurate 
work, a fourth figure may be added to the third shown in the horizontal column by 
noting the difference between two successive anomalies and taking a proportional 
part of the difference between the corresponding equations. ‘Ihus, supposing we 
want the equation for a moon’s anomaly of 6:04 days: the arromalies and equations 
next to those we want are— 


Cs Av. 6051 d.... Cs An. 6-069 d. ant Diff. 088 d. 
Eqn. —‘597 d. aes Kq. —*398 d. ose Diff. -001 d. 


The anomaly under consideration 6°04 days = 6°031 + :009: the last figure ~~ 
is one-fourth of the difference between 6-031 and 6°069. Therefore the fourth ~ 
decimal place to be added to the equation —°397 is one-fourth of 10, ie., 2. 
Answer —'3972. 


We should note that sometimes the lesser anomaly has the higher equation. 
Thus, supposing we require the equation for cs An. 21°46 d. We note the 
following as the nearest anomalies :— 

Ce An. 21°447 da... Cs An. 21-485 d.... Diff. -089 d, 
Eqn. + 399d... Eq. + ‘898d... ‘Diff. 001d. 


Our anomaly is more than 21°447 by :013, which is one-third of the difference 
‘039. We therefore deduct one-third of 10 or 3 from the fourth decimal place of 
the equation + °899 and obtain as the result + *3987. 


The same observations apply to solar anomalies. 


76. For ordinary results, we do not require a fourth place in the equation, 
and we can take the nearest three place equation that we can find in the Eye- 
table, sections @ to i and thus, by means of a simple sum in addition or subtraction, 
discover, without a moment’s trouble, the actual from the mean moment of a tithi, 
nakshatra or yoga. Even then we shall be far more accurate than by any of the 
other rough and ready methods now in use. For stages of the anomaly, both 
solar and lunar, which increase or decrease very slowly and where the proportional 
parts are not obvious, the fourth decimal place of the equation is also given in the 
extended anomaly tables, pages 171 to 194. 


Srction iv.—The solar months. 


77. The solar months of the Indian calendar are named in the opening 
section of the Eye-table. The Tamil names of months are practically the same as 
the Bengali names, but the first Bengali month Vaisakha gives the name to the 


second Tamil month and so on, the last Bengali month Chaitra being the first. 
Tamil month Chitltirai. 


Also, the Malayalam names of months are generally the same as those of the 


signs of the zodiac : the first two are called Métam and Etaram instead of Mésham 
and Rishabham. 
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But whether in the 'l'amil country or in Malabar or in Bengal, the measure 
of the solar months is the same. Like the solar year, each solar mouth ends at a 
Jraction of the day, that is, at the moment when the next sankranti takes place. 
For purposes of computation, the sankranti, as well as the month to which it gives 
its name, is reckoned from the very moment at which the previous month ends. 
But in practice in the ‘Tamil country, when sankranti takes place after sunset, 
the next month begins next day; and when the sankranti occurs before sunset, 
that is the first day of the next month, and the old month loses a day. Other 
sankranti rules are observed in other parts of India. (See paragraph 12 supra.) 

73. The solar months in the Indian calendar, which have 30 days each, are 
placed at fairly regular intervals, and the months with 31 days each, as alao those 
with 29 days each, are arranged Perales Thus the series is ; 

30 3 


30 

31 29 

31 29 

381 29 

31 29 
29 
30 


which .is fairly symmetrical. Owing, however, to the working of the rule about 
sankrantis before and after sunset, a month may have occasionally an extra day, 
and solar months with 32 days are not infrequent, as may be seen from the 
Ephemeris. 

Secrion v.—Lunar months in relation to solar months. 

79. The lunar months are the doors to the Indian calendar, but the solar 
months are the hinges ou which the doors move. Hvery lunar month takes its 
name in Bengal from the solar month in which it occurs, and in the Tamil country 
from the neat solar month after that in which it occurs. 

80. Thus the lunar Vaisakha must begin sometime in the solar Vaisakha 
(Bengal) or sometime in the solar Chittirai (Tamil). The lunar month being only 
29°53 days in length, there may be two new moons between the beginnin and 
end of a solar month, and in this case both receive the same name, the first being 
called adhika or intercalary and the second Nija or true. The second is called 
“true” because it immediately precedes a sankranti. Adhika months occur 
ordinarily once in three years, as may be seen from Table II (pages 200—279). 

81. More rarely, that is about once or twice a century, a solar month may 
begin and end and no lunar month begin in the course of it and then some lunar 
month must be suppressed ag there is no hinge on which this particular door can 
turn. The suppressed lunar month is said to be kshaya * or in defect. 

82. We will now take three examples pretty ae tt ue of lunar 

ars—(1) the year A.D. 1910-11 consisting of twelve lunar mon 8, corre- 
aiding fe as yee solar months; (2) the year A.D. 1909-10 consisting of 
thirteen lunar months, which include an adlika, ie., an extra or intercalary 
lunar month ; (3) the year 1 B.C. or A.D. 0 consisting of thirteen lunar months, 
exhibiting two intercalary or adhika lunar months and one suppressed or kshaya 
lunar month: for whenever there is a rie month, there will ordinarily be two 

ika months in the course of 12 months. 

PS ss. For the first we select the Indian year K.Y. 5011, A.D. 1910-11 and 
which is within our own time; for the second we select the year previous to it 
K.Y. 5010, A.D. 1909-10 also within our time; and for the third, because there 
has been no suppressed month since A.J). 1822, and there will be none till A.D. 
1963, we select the first year of the Uhristian era, K.Y. 3101, 1 B.C., which is also 
the very first year entered in Table II (page 200) and will be made much erie of, as 
a fixed year, in Chapter V on planetary chronology ; unfortunatel y» as we shall notice 
in paragraph 310, page 127 below, 1 B.C. has per 8¢ little chronological interest 
except as a century year, because in all probahility it was not the year Wier 
Christ was born; nevertheless it is an interesting year standing as it does at the 


parting of the ways. 


. i idea ia so utterly 
i i Ity in understanding adhika and kshaya months, because the 
ais pe ae pa pono the exam ples oton on the next and following pages are therefore purposely 


made somewhat prolixz, 
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Scheme of months in K.Y, 5011, A.D. 1910-11—Sirya siddhanta. 


I ee eee. ee 


Moon’s anomaly at 


Day and fraction of | oment of each mean 
day of solar year when new moon. 


sankranti occurred; names (To the ¢’s An. ut 
of solar months com- first new moon of 


day of solar year 


A.D, date and frac- | hen mean new 


| Day and fraction of 
| tion of day of mean 


Lunar months. moon occurred, also 


new moon. sun’s anomaly for mene gts | solar year add 1-976 
’ new moon. S.M bier ee x th days for each lunar 
| .M.= Solar month. | month.) 
pe Re inc RO perms gra a eT a Fae ERE Tie ee 
A.D. 1910. Ex, 
Indian solar year Mésha sankrainti Yaisa- 
commences kha §.M.; Chittiraiand 
Ap. 13°2080, Métam §&.M.; Solar 
(Tab. IT). year begins. 
4. Vaigakha ..| May 91214. 25°9134 30°9353 0584 
(Tab. II.) Rishabha sank. Jyesh- (Table II.) 
the §.M.; Vaigasi or 
Etavam 8.M. 
2. Syeshtha ...| June 7°6520. 55°4440 — 623555. 2510 
: Mithuna sank. Ashadha 
8.M.; Ani S.M. 
3. Ashadha ...| July 7°1826. 849746 94*0003 , 4486 
Karkataka sank. Sravana{ =) 
S.M.; Adi 8.M. 
4, Sravana Aug. 5°7132. 114°5052 125°4755. 6-462 
, Sitbha sank. Bhadra- 
pada S.M.; Avani 
8.M,. 
5. Bhadravada. | Sep. 42437. 144°0857 156°4942. 8-438 
Kanyi sank. Aévina 
| _§.M.; Purattaéi 8.M. 
6. Aévina Oct. 3°7748.° 173:5668 186°9355. 10°414 
Tul& sank. Karttika 
8.M. (Beng.); Aippasi 
§.M. 
7. Karttika, ...| Nov. 2'3049. 2030969 2168289. 12°360 
Vriéchika sank. Marga- 
* girsha S.M.; Karttigai 
S.M. 
8. Margaégirsha.| Dec. 1°8355. 92°6275 246°3192, 14°366 
Dhanus sank. Pausha : 
S.M.; MargaliS.M. 
| = ee 
9. Pausha ... |_ Dee. 81°8661. 262 1581 275-6369. 16842 
| Makara sank. Magha 
A.D. 1911. S.M.; Tai 8.M. 
10. Magha .. | Jan. 298967. 291°6887 "3050850. 18°318 
3 Kumbha sank. Phal- 
guna 8.M.; Masi 8.M. 
41, Phalguna ...| Feb. 254273. 321:2198 334:9088. $0204 
Mina = sank. Chaitra 
| 8.M.; Pangani $.M. 
12. Chaitra ..| Mar. 29°9579. | 850°7499 865°2587. 22270 


Mésha sank. Vaisakha 
S.M.; Chittirai $.M. 


N.B.—The main point to which the reader’s attention should be directed in this scheme is th 
month following a new moon has its name determined by the fact of its occurring before a wee A eter 
Thus, a lunar month commencing at any time between 0 day of the solar year and the 30°9353 day is called 
Vaisakha ; similarly, a lunar month commencing at any time between 1564942 days and 186°9355 days of the 
patie Ais is called Agyvina and so forth. The lunar month commencing before the Mésha sankranti is called 


84, The solar year K.Y. 5011, A.D. 1910, which was a normal year 
does every year, with the Mésha sankranti or arrival of the sun at aie EM Noes 
which Indian celestial longitudes are reckoned. We have already seen how this 
moment is determined, namely, by the successive addition of 365°25876 days to 
the first moment of the year Kaliyuga 0, less the sddhya of 2-1707 days. The 
tee sankrants determines nearly all kinds of solar years in use in India, and it also 
determines directly the lunar year, since the first lunar month Chaitra is defined 


big 
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to be that whose commencement precedes the Mésha sankranti and the first day 
of the lunar year is that on which Chaitra Suk/a pratipad or the first tithi of the 
bright fortnight of Chaitra was current at sunrise. In the scheme of months in 
Table II and elsewhere the reader will observe that the lunar month Chaittra 
stands last, but this is only for purposes of computation, and, after all, the lunar 


month Chaitra belongs to a previous solar year, and soit may be shown last 
among the lunar mouths of that year. 


The moment of Mésha sankranti marks the commencement of the solar 
month Vaisadkha in Bengal, of the solar month Chittirat in the Tamil country, and 
of the solar month Métam in Malabar, Travancore and Cochin. 


Each month begins and ends witha inkranti, and the second and other 
sankrantis are named in the order of the constellations of the zodiac, Rishabha, 
Mithuna, etc. 


85. There is no difficulty about the lunar months in A.D, 1910-11, since the new 
moons and sankrantis then occurred alternately, each door having its own hinge to 
turn on. It will be a useful exercise to calculate the actual moment of occurrence 
of each new moon for which purpose the anomalies are noted in columns 3 and 5. 


Scheme of months in the year A.D. 1909-10, K.Y. 5010. 


——— 


Day and fraction of 


day of solar year Day and fraction of day | yroon’sano-|Sum of sun’s 


when mean new of solar year when 1 
A.D, date and frac- | moon occurred, also |sankranti occurred ; names mushy at f and moon's 
Lunar . ’ moment 0 equations 
tion of day of mean sun’s anomaly for of solar months com- ean (by Bye- 
months. new moon, new moon. Add suc- mencing at each Hew aioas Reyes ih hesae 
cessively, for each sankranti. : ‘ ie h) 
new moon after the §.M.=Solar mouth. 2 
first, 29°58058 days. § 
A.D. 1909 K.Y. 5010. | 
Mésha_ sankranti Vai- a = 
Indian solar year éakha S.M.; Chittirai 
commences. or .Métam §8.M.; Solar 
Ap. 12'2492 (Tab. IT). ‘year begins. 
igakha. | Apr. 20°2238 7°2745 (Tab. II). 30°9353. 2°401 
se arr Rishabha sank. Jyesh-| (Tab. II). 
e tha S.M.; Vaigasi or 
; Ktavam §.M. 
tha. | May 19°7543 36'8051 62°3555._ 4377 
ies syseeibs sf Mithuna sank. Ashadha 
4 §.M. > Ani S.M. 
‘8. Asha June 18:2849 66'3357 940003. 6°353 
ooo gl rl Karkataka sank. Sra- 
vana §.M.; Adi S.M. 
July 17:8155 95°8668 125°4755,_ $329 
* Sravana ms Sirnha sank. Bhadra- 
5 : Ang. 16°3461 125°3970 pada S.M.; Avani 10°305 —'1250 
— °4481 8.M. —'1250 (©’s Eq.) — "3281 
*1 249451 ; 10°180 — ‘4481 
—_—_—_— “ —_———— 2 { 
; = # , 148767 1549275 1564942, 12°281 
6: ee sid ie Kany& sank, Aévina 
aN S.M. ; Purattasi S.M. . 
=e: ; 1844581 1869855. 14°257 
eee | es Tula sank. Karttika 
8.M. (Beng); Aip- 
| pasi 8.M. (Tam.). | 
| \ 
| | 
| 
8. Karttika | ta cae Vriéchika sank. Marga- | 
| sirsha §.M. ; Karttigai 
8.M. (Tam.). 
ee | 
‘9, Margaéir- | Deo. 12'4685 243°5192 246°3192. , 18*209 


Dhanus sank, Pansha 
_— | S.M.; Margali S.M. 


* Actnal moment of occurrence of new moon after allowing for equation in last column, 


ar 


ins — ~" ry z 
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Scheme of months én the year A.D. 1909-10, K.Y. 5010—cont. 
ee ee 
Day and fraction of | 


day of eolar year Day and fraction of 


Sum of sun’s 


’ 
when mean new | day of solar year when | Moon's | ang moon’s 
A.D, dateand | .. on occurred, also | sankrantioccurred; | anomaly at |o. gations (by 
fraction of day | gun’s anomaly for | names of solar months | moment of Eye-table, 
Lunar months. of mean new new moon. Add commencing at each each mean sections 
moon. successively, for each sankranti. new moon. e and h). 


new moon after the | S.M. = Solar month. 
first, 29°53058 days. 


re ee ee ee aa 
A.D. 1910. E.Y. 5010. 


ES, 


Be 


“| Makara sank, M agha 
8.M.; TaiS.M. 


11. Magha w. | Feb, 9°5296 302°5804 ae i ae 22°161 
guna S.M,; Masi 
5.M. 


5 ii Mar. 11°C602 332°1110 834° 9058. 24137 
18 ee 2 Mina sank. Chaiira 
| S.M, ; Panguni 8.M. 


itra” =. |. Apr. 9°5908 - 861-6416 365° 2587. 26'113 
13. Oe = Meéha sank. Vaisakha 


10. Pausha .... |_ Jan. 10:9990 278:0498 275°6369. 20°185 
S.M.; Chittirai $.M. | 


| 
| 
a 


86, In this year, as in 1910-H,; the lunar months, up to Sravana, alternate 
with the solar months; bet between the sankrdantis due at 94°30008 days and 
125°4755 days of the solar year, we have two mean new moons at 95°8663 days and 
125°3970 days, respectively. No anomaly can carry the first of these two new 
moons to a moment earlier than 95°28 days of the solar year. We may satisfy 
ourselves by computation of the anomalies, as shown above, that the second new 
moou really preceded the sankranti which occurred at 125°4755 days. In such 
a case both the new moons receive the same name (here Sravana), the first is 
called adhika Sravana and the second nia Srévana. After this, the numerical 
order of the lunar months is disturbed, for the sixth new moon is called 
Bhadrapada, whereas in 1910-11, the fifth is Bhadrapada, and the remaining new 
moons, including Bhadrapada, alternate with the remaining sankrantis, the total 
number of new moons for the year being 18 instead of 12. 


87. We now pass to the third example, 
Scheme of months for 1 B.C., K.Y. 3101. 


Day of solar year 


Date-of wean when mean new Day of solar year when Snn’s and 
new moon by | M008 oceurred ; also | sankriinti oceurred, Moon’s moon's 
- : Chistian sun’s anomaly. also dates of com- anomaly at jequations (by 
A ee a Gabion: Add successively, | mencement and end of | moment of | Eye-table, 
of day, for each new moon solar months. new moon. sections 


after the first, S.M. = Solar month. e and h). 
29°53058 days. se 


) 


1 B.C. 
| Indian solar K.Y. 3101. 
| year commences 
Mar. 13°9831 Mésha sankranti Vai- 
(Table II.) | sikba 8.M.; Chittirai 
or Metom 8.M, 
1. Vaigakha ... Mar. 23°98 995810 3093523, 22°736 
Rishabha sank, . 
| Jyeshtha 8.M. ; Vai- 
| gasi or Etavam §.M. 
2. Syeshtha ...| Apr. 2251 ro 62-3555. | game 
| \Mithuna sank. Ashidha 
| 8.M.; Ani 8.M, 


LLL A OR 


; 
7 
4 
; 
1 
: 
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Scheme of months for 1 B.C., K.Y. 3101—cont. 
Day of solar year 
Deia at naan when mean new Day of solar year Sun’send 
new moon by moon occurred ; aleo | when sankranti occur- Moon’s moon’s 
Lunar months. Christian ara sun’s anomaly, red, also dates of com- anomaly at jequations (by: 
and feartian Add successiveiy, | mencement and end of | moment of Kye-table, 
of day. for each new moon solar months. new moon. sections 
after the first, 8.M. = Solar month. e and h), 
29'53053 days, 
1 B.C. K.Y. 3101—cont. 
Indian solar 
year commences 
Mar. 13°9831 
(Table II, page 
a 24)—cont. eee oer . 
3. Ashadha .... | May 22:04 69°05928 940003. ‘ 26'688 
Karkataka sank. Sra- 
vana S.M.; Adi S.M. | 
4.Sravana_... | June 20°57 98'58986 125°4755. 1109 
Simha eank. Bhadra- 
pada §.M.; Avani ! 
S.M. | 
5. Bhadrapada. | Jnly 20:10 128°12045 156'4942. 3085! 
Kanya sank. Aévina | 
8.M.; Porattasi 8.M. 
6.) a2: Aug. 18°68 157°65104 1869355. 4 5°061 
7} Asvina { Sep. 17:16 — Tula sank. Kiarttika 
187°18163 8.M.; Aippasi 8.M. 
— 5842 7°037 — ‘17257 
ES — ‘1724 — ‘4117 | 
#186°5974 we pessoas 
a 6'865 — 5842 
8. Karttika ...| Oct. 16°49 216°71221 216°8289. 9013 — *1290 
— °6155 Vriéchika sank. Marga-| — ‘1290 — °3865 { 
_-—_—— Sirsha S.M.; Karttigai| —- —-— ——— = 
* 216°1967 (Tam.) S.M. 8884 — '5155 
9. Margadgirsha.| Nov. 15:28 246°24280 246'3192. 10-983 = oe 
a: — ‘3223 Dhanus sank. Pausha| — ‘0522 — °2701 
— 8.M.; Margali S.M. —_———_ sees SE 
* 245°9205 10°937 — ‘3228 
Bog h see Kshaya at 275°63269. 
eae : dg Makara sank. Magha 
8.M.; Tai S.M. 
. Wa ws | Deo, 14176 275°77839 305°0860. 2°265 + 0392 
se — 0414 Kumbha sank. Phal-| + °0892 — °0808 
— guns S.M.; Masi; ———— ee 
| 1 AD. # 275-7319 8.M. 13-004 — +0414 
° halgu eae Jan. 13°29 3805'30398 3349043. 14'941 + 1195 
gat 7 + °2515 Mina sank. Chaitra} + ‘1195 + +1320 
—- — S.M.; PanguniS.M, | ——-—— ee 
305'5555 15:060 + 2515 
sg | Feb, 11°82 334°83457 16917 + 1687 
* 4°4727 + *1687 + '3040 
iy j 2 —— me ARSE = 
ast Chaitra ...{ 335°8073 365°2587. 17-085 | +. -4727 
: Mar. 13°35 86436515 Mésha sank. Vaisakha 18°893 
8.M.; Chittirai or 
Métam 8.M. 


In this year there is nothing specially worthy of note till we reach ASvina: 
put for that month there is an adhika Asvina just as we have an adhika Sravana 
in A.D. 1909. There is a peculiarity about ntja Afvina in the year 1 B.C., which 


we must note carefully. The mean nija A$vina at 187°1816 days is not before the 
sankranti at 186°9355 days, but the actual new moon, after calculation of anoma- 
lies, is found to be at 186°5974, i.e., before 186°9355 days and is therefore nija 
Agvina, not Karttika. Generally speaking, when a nya or adhika month is within 
‘6 day on éither side of a sankranti, calculation, or at least a consideration, of the 
anomalies is necessary before we can determine its true character, 

88. Passing Agvina in the year 1 B.C. we find that each of the subsequent 
mean new moons is within °6 day of a sankranti, and we must therefore calculate 


—_—- 


® Day and fraction of day, marking exact moment of actual new moon, after allowing for equations in last 
column. ; 
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the anomalies in order to be quite sure whether each new moon is on this or that 
side of a sankranti. Having made these calculations, we find that between two 
sankrantis, at 246°3192 days and 275-6369 days, there is no new moon, although 
there is a new moon just under six ghatikas (‘095 days) after the second sankraoti. 
Had this new moon preceded the sankranti ever so little, instead of following it, or 
had our method been inaccurate at this stage to the extent of 2 hours, the conse- 
quences we are about to state would not have followed. As it is, there is no new 
moon between the two sankrantis at 246°3192 days and 275°6369 days and there- 
fore tbe lunar month which has no hinge to turn on is shut; this fact is expressed 
by sayingthat Pawsha lunar mouth is ksshaya or suppressed. 


89. How do we know that the lunar month to be suppressed is Pausha and 
not any other? Because that is the first new moon which we are unable to place 
before a sankranti. We find that Mdagha and Phalguna are each followed by a 
sankranti, though a long way off, and between the sankrantis at 334-7053 days and 
365°2587 days there are again two new moons, that is to say, two Chaitras, the first 
of these being adhika and the second nija. Here also we note that appearances 
are deceptive, for the mean new moon at 334°8346 is apparently a. Phalgupa, but 
the calculation of the anomalies shows it to be an adhika Chattra. | 


90. Generally (1) a kshaya mouth is preceded and followed, though not 
immediately, by an adhtka month ; (2) there are, as a rule, only one or two kshaya 
months in a century; (3) the sshaya months must be calculated from the mean 
moment by means _of anomalies before we can prove them to be kshaya; and (4) 
in the Stirya and Arya siddhantas only one of three months, MargaSirsha, Pausha, 


and Magha, can be kshaya, because these are the three lunar months which turn 


on solar months of 29 days each. 


The following table enables us to know an udhtka month or a sshaya month 
in the Stirya siddhanta calendar by mere inspection of the date of occurrence of the 
first new moon in a solar year. Similar tables can be constructed for the Arya and 
Brahma siddhantas and the Siddhanta Siromani with the aid of the figures showing 
the duration of the solar months according to each siddhanta :— 


_~ 


Names of Ending days of solar Periods of lunar Limits of adhika and kshaya 
lunar months. months. months. months. 
(2) Se. (4) 

— | The lunar month noted in 
column 1 will be an adhika 
month if first new moon in 
sOlar year occurs 

Vaisakha a 30°'93526 d. 29°53059 d. before 1°40469 d. 

Jyeshtha mS 62°35555 a. 5906117 d. | er 3°29438 d. 

Ashadha oe 94°00028 d. 8859176 d. "3 5°40851 d, 

Sravana = 125°47555 d. 11812285 d, » _-7-85820 d. 

Bhadrapada ies 15649417 d, 147'65293 d, % 884122 d. 

Agvina 186:98555 d. 177°18853 a. »  9°75201 d. 

Karttika 216°82888 d. 206°71411 d, s»  20°11475 4d, 

The lunar month noted in column — 
I will be kshaya if first new 
moon in solar year occurs 

Margaéirsha x 246°31916 d. $2447 or. Ae ee 

g = | 2304970 as before 10°11475 d. 

Pausha - 275°63694 d. | 2665-77529 ufter _9°86164 d. and 

| pis nage | CORTERE gs before 10°07447 d. 
Magha a 305°08499 a. 303 ate. Se 
8 29530588 d. before 9°86164 d. 
| The lunar month noted in column 
I will be adhika if first new 
moon in solar year occurs 
Phalguna wa 334°90527 d. 24'836 after _-9'77912 d. and 
sur | ih iid: before 10-06880 d. 
Chaitra 305°25875 d. 354'36705 a. St ce eae ae 


oP | before 10°89170 da. 


N.B.—All the figures in column (4) are obtained 


by subtracting the re di i 
ipnast volun 12), y sub ing the corresponding figures in cclumn (3) from 


= wets oe 


ve i ie. 4 ee 


a 


ee ee 


- —) =. 
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91. We see that if the first new moon in a solar year occurs before 1°10469 
days (the difference between 30°93528 and 2953059) of the solar year, there will 
be a second new moon before the end of the first solar month. Reasoning in the 
same manner, we see thatif the first new moon in a solar year occurs after 1-40469 
days, but before 3:29438 days of the solar yeur, there will be two new moons 
between the commencement of the first and second solar months, that is, there 
will be an adhika as well as a nija Jyeshtha. Similar reasoning will enable as to 
connect the possibility of occurrence of the severa) adhika and kshaya months with 
the occurrence of the firat new moon before or between the days mentioned in the 
fourth column. It will be a useful exercise for the reader to try and reason out 
for himself each line of thistable. For determining mean intercalations and mean 
suppression, the table can be used as it stands ; and taken with suitable anomalies, 
it is a safe and reliable guide for ascertaining true adhika and true éshaya months. 
The anthor believes that this is the first time that so simple a method has been 
indicated for recognizing adhika and kshaya months. 


Srorion vi.— Zithis. 


92. Tithis are in use over the whole of India for religious purposes and over 
the greater part of it for civil purposes also. To understand ¢ithis thoroughly is 
to have mastered the system of the Hindu calendar. ‘Tithis are as old as the 
Vedas. 


93. A lunation or synodical month is divided into thirty tithis or lunar days 
of equal mean length. The names of tithis are familiar to all Hindus, but the 
are given for convenience of reference in Table I (v), page 198. The first fifteen 
tithis, corresponding to the bright half of the month, are called Suk/a puksha ; and 
the second fifteen are called krishna paksha or bahula paksha. ‘The last or 30th 
tithi is new moon or Amavasya, and it is called sometimes by the name of the 
month of which it marks the end, and sometimes by the name of the following 
month. Thus the moment of Amavasya which marks the beginning of Vaisakha 
and which in this work is called the “ Vaisakha new moon” is the same as the 
ending moment of the 30th tithi of Chaitra and is usually called Chaitra 
Amfvasya. In an _ inscription* “ Vaisakha Amavasayaé” usually means the 
AmAvasya at the end of Vaisakha, but for convenience of computation, the first new 
moon in the solar year is in this work called the Vaisakha new moon while the 
30th tithi of Vaisékha is called the Jyeshtha new moon, and so on with the rest 
of the lunar months. 


94. To find the mean ending moment of a particular tithi, it is only necessary 
to add the corresponding duration in days, according to Hye-table y, to the 
moment of the first new moon in the solar year, remembering that when a year 
contains an adhika month, as shown in Table Il, the numbers of the months 
following the adhika month are changed. a : 

Thus, to find the mean ending moment of the 18th tithi of Magha lunar month, 
called krishna or badi (contraction for bakula divasa) tritty@ in K.Y. 5010, A.D. 
1909-10, we proceed as follows :— 

Moment of commencement of solar year A.D. 1910 (Table II) ... April 12°9492 

First new moon in solar year (Table IT) ee wid 7°2745 

As the year 1909-10 contains an adhika Sravana month accord- 
ing to Table IJ, we take for the total duration up to Magha 
badi 8, the duration of POE onsen Sie a “a ae 

i * acc g 

Saye table aay smi Oe 813-02426d 

(Total) April 833°2479= February 27°2479 in the following year (by Eye-table, section q). 

The mean tithi in question ended at °2479 of the 27th day of February, 

A.D. 1910. 


* t is. on the amdnta syatem or the system of reckoning lunar months from new moon to new moon. There 
is sleecouatidl system eenaient in certain ma of India, of reckoning the lunar months from full moon to a 
moon, hence called the pdrnimdnta system. On this system, which in all probability was more widely current for- 
merly than it is now, the new moon is at the middle of a lunar month and the two halves of mad a 84 
properly designated its two pakshas or wings, one on either side of new moon. Also, the new moon at t eae the 
amanta Chaitra lunar month, for instance, would, on the purzimdnta system, he properly called the Vaisa ha new 
moon.” As explained elsewhere, it is sometimes a difficult question whether & lunar month, referred to in - inscrip- 
tion, is to be understood in the am@nta or in the pérniménta sense. See gection xvii of this Chapter, page 52. 
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Actual ending moment of a tithi, 


95. Sections e and h of the Bye-table contain all that is necessary for determin- 
ing the actual ending moment of a tithi, provided we know from Table II, (1) the 
mean ending moment and (2) the moon’s anomaly at that moment. These 
quantities (1) and (2) can be extracted from the Eye-table, sections k to p, as 
shown in the illustrative examples under each Eye-table, but it is far easier to obtain 
them from T'able II. Table 11 was designed originally for the Strya siddhanta _ 
(the pages relating to A.D. 500 to A.D. 1,000 having been designed for the Arya — 
siddhanta) ; but the very slight corrections necessary for determining the mean 
- ending moments of tithis (and consequently of nakshatras and yogas), by the other 

siddhantas are shown at the foot of each page of Table IT. | 

96. The shortest. method of ascertaining the actual ending moment of a tithi 
when Table II as well as the Hye-table is used, is as follows :— 

Required the actual ending moment of Sukla chaturtht (fourth tithi in bright 
fortnight) in lunar Ké@rttika month in A.D. 1910-11.— ‘ 


Surya siddhanita, 


Sun’s anomaly Moon’s anomaly 
in days. in days. 
(Table II) . 
Commencement of solar 
year, 1916-11 Ap. 18-2080 
First new moon in solar 
year, 1910-11 25°9134 25°9134 0°535 
Duration in days from 
first new moon to 
Karttigai su. 4 
(Eye-table, Section y) 181°1209 — 181-1209 15° 793 
April 220-2428 207-0343 16-828 
Equation of sun’s 
anowaly for-207°03 days oe —1477 —14°7 
16-180 


Equation of moon’s anomaly 


for 16°180 days i 4 


Bay se ss ces a --- = +°2350 
+0873 Sum of @’s and ¢s equations +°*0873 


April 220°3295 


By Eye-table, section q, April 220 = November 6; and by Bye-table, section r, 
"3296 of a day = 19 ghatikas, 47 palas. We conclude that the tithi in question 
ended at 1° ghatikas 47 palas after mean sunrise on 6th November, A.D. 1910. 
The “Indian Ephemeris, A.D. 1800—200)” gives the ending moment as °34 of 
the day. When two places of decimals are sufficient for the endmg moment the 
‘shortest method”’ for tithis, indicated in illustrative examples under Hye-table 


may be used. 
Sgction vii.—Nekshairas. 


97. The system of quoting dates by nakshatras is as old as that of quoting by 
tithis and has prevailed in India fom Vedic times. There are twenty-seven 
nakshatras or lunar mansions through which the -moon passes in her monthly 
journey through the stars. In the Strya siddhanta the moon is supposed to spend 
an equal amount of time in each of the 27 nakshatras; and as the total period of 
the moon’s journey through the stars occupies 27°32166 days, it follows that the 
mean duration of each nakshatra, is — =1-01.91 days, ive., 1 day and nearly 
18 minutes. Thus, if we know the mean ending moment of a particular nakshatra 
all we have to do to find out the mean ending moment of the next nakshatra or, 
for that matter, of any other nakshatra, is to add as many times 1-0119 days as 
there are nakshatras between the ending moment which we know and the ending 
moment which we wish to find out. This process is carried out in Eye-table s. 
Having found this ending moment, we have next to add or subtract the moon’s 
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equation of time ac¢ording to her anomaly at the ending moment of the nak- 
shatra. We should remember that the sun’s anomaly and the sun’s equation of 
time do not enter into the calculation of the ending moment of nakshatras, 
because we are now concerned with the moon’s own journey among the stars and 
not with the distance gained by her over the sun. 


* 


Actual ending moment of a nakshatra. 


98. Sections s, t and u of the Eye-table, together with section f of the same 
table contain all that is necessary for determining the actual ending moment of 
any nakshatra, provided we know the mean ending moment of the previous new 
moon and the anomaly of the moon at that moment. The ordinary working is 
as follows, and it should be carefully noted :— 

Required the ending moment of nakshatra Mila (No. 19 Nak.) in lunar 
Karttika month, A.D. 1910. 


SURYA sIpDHANTA, 


Days. C's anomaly 


Days. 
(fable II) Commencement of Indian solar year, 1910-11... Apnil 132080 ... 0°585. 
First new moon in solar year a Fe 25°9134 11°856 


(Hye-table y _——+) days up to Karttika new moon aes 177°1835 
Place of naxshatra Mila in ordinary Karttika, according to Eye- 
table, section s, is 83-9263 days after new moon. For every year, we 
have to make a nakshatra correction according to sections { and u 
of the Eye-table, corresponding to the interval of the first new 
moon in the solar year. This interval in the year 1910-11 A.D. 
being 25°9134 days (by Table II,) section u of the Eye-table gives 
us, as the correction corresponding to -9184, 06807 + -00025— 
‘0683, i.e., the correction for *91 plus the correction for 0034. This 
correction ‘06832 should be subtracted from the correction for 
25 days according io section f, i.e., 0°33888. Now 0°33888 minus 
08832 = ‘27056. This quantity has to be added to the general 
nakshatra interval acccrdiog to section gs, 3:9268 days. Now 


3°9263 + *2706 = 4:1969 ... ae 4°1969 4°1969 


Total... April 220°5018 16-5880 


The moon’s anomaly for the mean ending moment of the nakshatra 
being 16°588 days, the equation for this anomaly by the EKye-table, 


section f is + ‘2465 +2465 


Total April 220-7483 


April 220 being by Hye-table, section q, November 6, and *7483 of a day being by Eye- 
table, section r, 44 ghatikas and 55 palas, we conclude that Mila nakshatra in lanar 
Karttika month in A.D. 1910-11 ended at 44 ghatikas 55 palas after mean sunrise on 6 
November 1910. The ending moment according to “ Indian Ephemeris ” for 1800—2000 A.D. 
is °75 on 6 November 1910. 

99. Nakshatras are very important in South Indian epigraphy and we shall 
next work out a somewhat complicated problem of ordinary occurrence, namely— 
** Required to find, by Arya siddhanta, the nakshatra, and the date of the 
Tamil solar month, on bahula 8th tithi (day of commencement) in Adi month, 
A. D008, = ae 
This particular problem possesses an intrinsic interest on account of its 
probable connexion with the ‘‘ Alal kadai ”’ or Burning of Madura ” in Kovalan 8 
famous story told in the Tamil classic. Silappadikiram. (See paper iii in 
a hould fi ine the first in the gol 
hatra problems we should first examine the first new moon he solar 
ate table iL the first new moon in solar year A.D. 756-57 occurred at 14-92 
days of the solar year. We shall want the nakshatra correction corresponding to 
this period and might find it at once. By Hye-table, sections t, U, the nakshatra 
correction for 14°92 days = 1:16 — ‘07 = 1°09 days. Adi or Rarkotaks. or 
month lasts (by Arya siddhanta, Eye-table, section a) from 93°93 days to .125°401 
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days of the solar year. The lunar month which musi begin in this period, when there 
sno adhika month is Ashadha (see Eye-table, section b); and Ashadha in this 
particular year would begin 59°06+414°92 — 73°98 days later than the solar year. 
The interval from Ashadha new moon to end of bahula 7th tithi is the duration of 
22 tithis or 21°66 days (Eye-table, section d) and about the end of these 21°66 days 
there would be according to Hye-table, section s, No. 27 Révati nakshatra (20°86+ 
nakshatra correction already ascertained 1:09 days or 21°95 days in all). The day 


of solar year would then be 73°98 + 21°95 = 95°93 days (up to the end of Revati ~ 


nakshatra in Ashidha month). But we also see that before the end of Adi month 
which only begins at 93°93 days there may be another Révati nakshatra. If so, 
that would be in Sravana lunar month, in which, however, about the end of bahula 
7th tithi or 21:66 days, nakshatra No. 2, Bharani whose interval in this particular 
month is 20°67 days increased (for A.D. 756-57) by the nakshatra correction, 1°09 
days, to 21°76 days, will have come to av end. We work, according to the 
shortest method exemplified in the Eye-table for the ending moment of 7th 


(Col. 4)| (Col. 5) (Col. 6) 


(Col. 1) (Col. 2) (Col. 3) 
pays. pays. |For ending. 
(Table IT) Ending moment | For ending moment First new moon, solar| 14°92 one moment of 
of Sravana new moon of tithi. year, nakshatra. 


tithi, A.D. 756-57. (6) Jaly 2°09 
Anomaly of first new 10°82 | New moon 
Mean. tithi moon in solar year (6) July 2°09 
end. 21°66 


@’s eqaation for 12517 
days = — ‘Ol 


¢s equation for 11:85 
days (Coi. 5)—*012 (@’s 


Add for Sravana, bahnia | 110°25 0'03 | Nakshatra 
7 (Kye-table, section y). | interval, 21°76 


equation) or 11:84 days 12617 | 11°85 
= —'19, ; : Nakshatra 
Sum of @’s and (’s equa: | Tithi equation. Difference between ending = == 410 equation —17 
tions for tithis =—"01— ‘20| moment of ba. 7 tithi (Col. 1). 
‘18 = — ‘20 ae No. 2  nakshatra | — 
see above) 21°76— 6) Jul . 
¢’s nakshatra equation ; Actual end 21°66. , peter d — 
for 11:95 days = —"17. (6) Joly ... 23°55 \ 


Anomaly of moon at 11°95 
ending moment of No. 2 


nakshatra. 


From Table II, we note that the Indian solar’ year A.D. 756-57 began on 
March 20°58 to which we add for beginning of Adi: 
March 20°58 : 
. 98-98 


March 114°51 = June 22. 


According to tho sankranti rule observed in the Tamil country Adi must 
have begun not on June 22 but on June 23. ; 


Since we have reached July 23 by the end of both nakshatra and tithi, we 
say that July 28 = June 53 == June 23 + 40, or 31st of Adi, provided that Adi 
lasted so long in the year in question. 


In A.D. 756-57, the Simha or Avani sankranti would commence on March 
20°58 +- 12540 = March 145°938 = July 23°98 (Hye-table, section q); by 
sankrauti rule, Sinha month would in these circumstances begin only on 24 J uly : 
so that the 23 July A.D. 756 when Sravaya BanuLa 7 and Nakshatra BHaraNi came 
to end a ‘55 and ‘68 respectively of the day, was a Frinay and the 3lsr AND LAST 
pay oF ADI. / 


100. Besides the system (followed in Sirya and Arya siddhantas) of the 
division of the moon’s path among the stars into 27 equal nakshatra spaces, there 
are two others, called Garga’s system and Brahma’s system, by which the sidereal 
month of 27°32166 days is divided into 27 convenient but unequal stages. ‘Table I 
page 199, gives the collective duration of the nakshatras according to the unequal 
systems, and the ending moment of each nakshatra according to either of these 
systems can be found by adding the corresponding collective duration to the 
ending moment of the last nakshatra Révati, which should be first determined. 
For Brahma siddhinta this process is carried out in the Eye-table of that 
siddhinta, suction s. 
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101. The following table shows the identification of the nakshatras with fixed 


‘stars by various authorities :— 


Nakshatras. 
aa 5 Bens 
e438 | 
3S x 
fg ad wamen of ae Deities presid- ) identified by 
nakshatras. 2°83 ey er Bure tes | 
19 9 3 S| nakshatras. | with | 
j= oo & 
‘Oo, a w 
© | 
ees +--+ —- - oe 
pays. | | 
1 Aévinl... + ‘ 1-01 | Aésvina Beta Arietis | 
2 Bharani 2°02 | Yama Alpha Muscze : 
3 Krittika 3°04 | Agni ... |28 Tauri... 
(Tam. Kiruttigai). 
@ Rohini bas 4°05 | Prajapati  ... | Al-Dabardan, Alpha 
Tauri. 
§ Mrigasira 5°06 | Soma .. | Lamda Orionis 
(Tam. Mirngastram), 
6 Ardra 6°07 | Rudra ... | Alpha Orionis (?)... 
(Tam Arudra or 
Tirnvadirai). 
‘7 Punarvasi as 7°08 | Aditi Beta Geminorum... 
8 Pushya 8°09 | Brihaspati Delta Cancri 
(Tam. Piasam),. 
9 Asiesha 911 | Sarpah -.. | Epsilon Hydre 
(Tam. Ayilyam). 
.O Magha 10°12 | Pitarah ». | Regulus 
(Tam. Magham). 
11 Parva Phalguni 11:13 | Bhaga ... | Delta Leonis 
(Tam. Param). 5, 
12 Uttara Phalguni 12°14 | Aryaman Al-Sarfa, Beta 
(Tam. Uttiram). Leonis. 
13 Hasta 13°15 | Savitri Gamma or Delta 
(Tam. Hastam). Corvi. 
‘14 Chitra 14°17 | Tvashtyi ... | Spica Virginis ... 
(Tam. Ohittirai). 
15 Svati ... 1518 | Vayu .. | Arcturus .. 
‘16 Visakha 16°19 |Indragni —... | Jota Libra 
(Tam. Visikam). 
17 Anuradha 17°20 | Mitra Delta Scorpionis ... 
(Tam. Anusham). 


. 
a 


‘18 Jyeshtha 18:21 | Indra ... | Antares... vei 
(Tam. Kettai). 

19 Mila 19°23 | Nirriti .. | Lambda Scorpionis. 
(Tam. Malem). | 

20 Parva Asbadha 20°24 | Apah Delta Sagittarii ... 
(Tam. Paradam). a 

21 Uttara Ashadha 21°25 | Viévedevah ... | Sigma Sagittarii ... 
(Tam. Uttiradam). - 

21-A: Abhijit* Brahma e_.,. | Al-Nasr Al-waqi’, 

Vega, 

22 Sravana 22°26 | Vishno Al-Nasr —Al-t@ir, 
Tam. (Tiruvopam). Alpha Aquilz. 

23 Srevishtha or Dha-| 28°27 | Vasavah — ... | Beta Delphini 
nishtha 
(Tam. Avittam). 

24 Satabhishaj or Sata-~| 24°29 | Varuna .» | Lambda Aquarii ... 
taraka 
(Tam. Sadayam). ; : 

25 Parva Bhadrapada 25°30 | Aja Ekapad ... | Alpha Pegasi... 
(Tam, Parattadi). : 

26 Uttara Bhadrapada 26°31 | Ahirbudhnya. | Gamma Pegasi or 
(Tam. Uttirattadi). aa Andro- 

medx. 


| 
vee | 


27 Revati 27°32 | Pashan ... | Zeta Piscium 


a 


Bos ae ee lw 


Identified by 
CoLeBROOKE 
with 
Alpha Arietis 
Musca 
Pi Tauri... 
Alpha Tauri 
Lambda Orionis ... 


Alphe Orionis 


Beta Geminorum ., 
Delta Cancri 
Alpha, 


Cancri. 
Alpha Leonis 


L and 2 
Delta Leonis 
Beta Leonis 


Gamma or Pelta 


Corvi. 
Alpha Virginis ... 


Alpha Bodtes 
Alpha 


Libre. 
Delta Scorpionis ... 


or. Chi 
Alpha Scorpionis .. 
Lambda Scorpionis. 
Delta Sagittarii ... 
Taw Sagittarii 
Alpha Lyre 

Alpha Aquile 


oe 


Alpha Delphini 


Identified by 
BENTLEY 
with 


Ganma or Beta 
Arietis. 


35 Arietis. 


Alcyone 
Pleiadum). 
Aldebaran. 


( Heia 


113, 116, 117 Tauri. 
133 Tauri. 


Pollux. 

Delta Cancri. 
49, 50 Cancri. 
Regulus, 
70,71 Leonis. 
Beta Leonis. 
7, 8 Corvi. 


Spica. 


Aroturps. 

24, Libra. 

Beta Scorpionis, 
Antares. 

34, 35 Scorpionis. 
Delta Sagittarii. 
Phi Sagittarii. 
Vega. 


Alpha Aquile., 


Beta Delphini. 


Lambda Aquarii ... Lambda Aqnarii. 


Alpha Pegasi 


Alpha Pegasi. 


Alphg Andromedm. | Gamma Pegasi. 


Zeta Piscium bye 


* Abhijit is not réckoned when only 27 nakshatras are spoken of, 


SEcTIoNn viil.-— Yogas. 


Zeta Piscium. 


102. As explained in paragraph 58, page 19 supra, a yoga is the time during 
which the sun and moon together accomplish 13 degrees 20 minutes of space. 
There are thus 27 yogas which together make 360°. The names of all the yogas 
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are given in Hye-table, section v, from which it will be seen that the collective 
duration of 27 yogas is 25:42020708 days by Sirya siddhanta and by Brahma 
siddhanta, 25°42020574 days. , 

103. Unlike tithis and nakshatras, yogas do not represent the stages of 
the actual motion of any heavenly body or of a set of heavenly bodies. They 


are in fact the result of a mathematical rather than of an astronomical conception. 


If we draw a line 3 

0-38 a 
where } a represents the motion of the moon in a given time and ¢ b the motion of 
the sun in the same time, it follows that ¢a—c b is the moon’s elongation or the 
space gained by the moon over the sun in the given time. If we regard 
separately the spaces travelled by the sun and the moon in this time, we might 
say that together they have doneca+cb. Thisca-+cb, then, is the yoga, 


while ca —cb is the tithi. To derive the yoga from the tithi, we may make use - 


of the formula 
ca—cb+2cb = yoga. 


where ca and cb are respectively the moon’s and sun’s longitude, but in the 
present method it is far simpler to follow the Eye-table method shown below :-— 


Actual ending moment of a yoga. 


104. Sections Vv, W, X of the Eye-table, together with sections @ and g of 
the same table contain all that is necessary for determining the actual ending 
moment of a yoga, provided we know the mean ending moment of the previous 


new moon and the sun’s and moon’s anomaly at that moment, for which purpose: 


we may use again the Hye-table, as shown in the illustrative examples appended 
to each Hye-table; but it is easier to extract the quantities we require from 
Table II as follows :— 


Required the ending moment of yoga Siddhi (No. 16 yoga) in lunar Karttika 
month in A.D. 1910-11. 


The normal interval of yoga siddht (No. 16) in the month in question is 12°0136 


days after Karttika new moon. For the year 1910-11 we have to lengthen this 
interval by a correction which depends on the interval of the first new moon in the 
solar year (25°9134 days by Table II). Exactly as we did in the case of a nakshatra 


(page 33 supra) we find from Hye-table, sections W and x the correction corre-- 


sponding to 25-9184 days, i.e., 0°63061— { raat 
—'12619 72619 


+° 5044 


Adding *5044 to the normal yoga interval 12-0136, we have 12'5180. With this 
result we proceed as we did for a nakshatra, remembering that san’s and moon's 
anomalies and equations are both necessary for yogas. 


| 


(Table LI). eae Sun’s anomaly ' Moon's anomaly 


in Jays. in days. Equations. 
Wear aoe 
Commencement of solar year | Ap. 13'2080 | J 
1910-11. | 
Firat new moon in solar year | 25°9184 25°0184 | 0535 
1910-11. 
Duration in days from first new | 
moon to Karttika new moon | 177°1835 177°1835 | 11:856 
(Hye-tabley) . -. ../  1e30K9 =| = (Sg OuGo 14391 
| Sun’s anomalistic | 
| pe ptt for | 
| 203:10 days. +1323 ©’s +1323 
, Panes ; Moon's yoga 
Sum of (:)s and Cs eqn. ved +1984 { equation for 14523 days Cs +0661 


‘April 2165083 +:1984 
| | 
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By Hye-table section q, April 216 November, 2; and by Eye-table 
section r *5033 of a day = 80 ghatikas 12 palas. We conclude that yoga Siddhi 
in lunar Karttika month in A.D. 1910-11 ended at 80 ghatikas 12 palas after 
mean sunrise on the 2nd November A.D. 1910. 


105. Yogas in their astronomical sense are not very much in use at present, 
but certain astrological yogas (Amritayoga, Siddhayoga, Maranayoga) are much 
more in use, being based on combinations of nakshatras with certain week-days. 
These so-called yogas are not alluded to in the epigraphical period. 

Apart from inscriptions dated in the Vikrama era, where yogas proper are 
freely cited, one hears of the yoga proper in such auspicious combinations as the 
following :— 

Kapilashashthi, i.e., the combination of Bhaédrapada krishna shasthi (in a 
year in which either Bhadrapada or some previous lunar month is adhika) with 
nakshatra ltohini and yoga Vyatipata on a Tuesday. The combination is proverbi- 
ally rare and supposed to be very difficult to foresee, but it can be easily 
predicted by means of the present method. Look in Table II for Bhadrapada 
mean new moon (in a year having this or some previous month as adhtka) falling 
on a Wednesday, mean ending moment being less than °50, and calculate Rohini 
nakshatra and Vyatipata yoga for that month. Of course the tithi, the nakshatra, 
or the yoga may fall on Monday or Wednesday, and then there will be no 
Kapilashashthi. 

N.B.—1n A.D. 17, A.D. 193, A.D. 396, A.D. 440............A.D. 1513 there were Kapilashashthts : 
none between A.D. 1840 and A.D. 2000. Let the student try A.D. 1736 and A.D. 1787. 


Ardhodaya yoga, ic., a combination on a Sunday by day-time, of nakshatra 
Rohini, yoga Vyatipata, and Magha Amavisya (i.e., the Amavasya at the end of lunar 
Magha). | 

Eine Shashthi, i.e., a combination on a Sunday or Tuesday of Margasirsha 
Sukla shashthi with nakshatra Satabhishaj and yoga Vatdhriti. 

Mahamahad Varuni, i.e., a combination of Phadlguna krishna trayodasi with 
Saturday and nakshatra Satabhishaj and yoga Subha. 

Daégahari, ic., a combination in the forenoon of Jyéshtha Sukla daSami with 
Wednesday (or Tuesday) and nakshatra Hasta and yoga Vyatipata. 

Mahasivaratri, ic., Magha krishna chaturdasi combining at midnight with 
Sunday or Tuesday, nakshatra Sravana and yoga Siva. 


Sxorton ix.—Karanas. 


106. The list of Laranas is given in Table I. Every tithi is divided into two 
karanas, and the ending moment of the second of every set of two karanas 
coincides with the ending moment ofa tithi. T'or the other karana all we have to 
do-is to add half a tithi, -49217 day, to the last mean tithi, as well as to the 
corresponding solar and lunar anomalies and calculate from these data the absolute 
ending moment of the karana thus :— 


Sun’s anomaly in days. | Moon’s anomaly in days. 


—_—- 
——— 


a LLL 


On 27 February 1910 the mean tithi 2479 day. | 820°30 12:824 
18th) ended at 
vo: the 87th karana (Bava) add ... ae +4922 | _ 9 . 492 
Ae 7401 day. | 820°79 ; 12°816 + 150 = 
bs : 3 | @’s Eqn. + ‘1501. 12°966. 


Cs i peated wii 4-061 
th ions + °1501— ee 
oot - $062 day, i.e., the karana Bava ended at 48 ghatikas 22 palas on 

27 February 1910. 


107. Properly speaking, two karanas ought to be shown in the panchanga, 
corresponding to every tithi: but the panchéngas in practice mark only that 
karana whose ending moment is 30 ghatikas or less from sanrise. If the tithi 
itself ends at 30 ghatikas or less from sunrise, the same ending moment is entered 
in the panchangas against both tithi and karana. In the above case, 1.e., on 27 
February 1910, the 36th karaza Vishti (called Bhadra in the Tamil country) will be 
found marked in the panchangas as having the same ending moment as the tithi. 


10 
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Srotion x.——Ahas. 

108. Having discussed the five component parts of a panchanga proper, 
viz., vara, tithi, nakshatra, yoga and karana, it remains to notice two other entries 
usually found in a line with the first five, viz., the ahas and the tyajyam. 

109. The ahas or duration of daylight is simply the normal period of daylight 
in India, viz., twelve hours or 30 ghatikas, with the corrections for sunrise and 
sunset, deduced according to the rules to be presently laid down. Thus, if on a_ 
particular day the sun rose at 5-25 a.m. and set at 6-20 p.m. the ahas would 
be 12 hours + 35’ + 20’ =12 hours 55 minutes, or 32 ghatikas 18 palas. 


SEcrion xi.—Tyajyam. 

110. The tya&yam (lit., portion to be abandoned for purposes of business) is a 
definite portion of the total duration of each nakshatra, which portion is considered 
inauspicious. {f the tyéyam, always reckoned from the first moment of each 
nakshatra, ends by day, it is called a day-tyajyam, and if it ends by night, it is | 
called a night-tyajyam, and in the latter case it is usual to deduct the ahas and 
state that the tya@jyan ends so many ghatikas and palas after sunset. 

111. ‘The following are the fractional parts which are tydjyam for the several 


nakshatras :— 


Tyajyam. Tyajyam 
1 ASvini (five-sixths) .. 5 15 Svati (seven-thirtieths) nary. 
6 30 
2 Bharani (two fifths) ; ‘ 16 Visakha (seven-thirtieths) ae 
(Tam. Visakam) 30 
Krittika (one- ee een Sei, 
3 Krittika ee 2 17 Anuradha (one-sixth) : a 
4 Rohini (two-thirds) aa oe ; (ion. Aaa Bo} 
3 18 Jyeshtha (seven-thirtieths) oe 
5 Mrigasiras (seven-thirtieths) ... fea % (Tam. Kettai) F 
i (Tam. Mirugasiram) 80 19 Mula (one-third) ites ged 
6 Ardr& (seven-twentieths) Sieh in _ _ (Tam. Mulam) ; 
(Tam. Arodra or Tiruvadirai) Pei 2 Seepage ae ae oF 5 
scat 1 _ (Lam. Puradam! 
7 Punarvasi (one-half) ... ‘" 3 21 Uttara Ashidha (one-third) ... oat 
8 Pashya (one-third) a eee (Tam. Uttiradam) . 
| (lam. Piisam) $8 22 Sravana (one-sixth) ... oe 
= sj ee gee 8 : (Tam. Tiruvdnam) 6 
Ae Cee ca ai) ‘75 28 Sravishtha or Dhanishtha (one-sixth), 1 
Bey Sora as 1 : (Tam. Avittem) 6 
10 Magha Coren: Mags ae ‘2 24 Satabhishaj or Satatarake (three- 
11 Pirva Phalguni (one-third) ... aed tenths) te) eee tee He 
(Tam. Piram) 3 eens. (Tam. Sadayam) 
12 Uttara Phalguni (three-tenths) eRe 25 Purva-Bhadrapada (four-fitteenths) Nad 
(Tam. Uttaram) ef (Tam. Purattadi) os 
13 Hasta (eleven-thirtieths) 11-26 Uttara Bhadrapada (two-fifths) Oe 
(Tam. Hastam) ’ 30 : : (Tam, Uttirattadi) 5 
14 Chitra (fourteen-fifteenths) . ... 14 27 Revatt (one-half) eo = “ + 
15 : 


(Tam. Chittirai) 


N.B.— Authorities differ as to the tydjyam for certain of the nakshatras: for instance, Mr. Srauti, the well-known 


publisher of Drigganitapanchingas, has informed the author 


2 Son: 1 1 . 
are 575, 3, and 7+ (instead of 33, {4, and 3), respectively, 


112. The method of working out the 


that his tyajyams for nakshatras Nos. 18, 14, and 19 


tydjyam is simple. We take the total 


duration of each nakshatra from the ending moment of the previous nakshatra up 
to its own ending moment and cut off the 


Thus, 12 July 1910, nakshat 


ghatikas 50 palas. 


On 13 July 1910, the next nakshatra 


at 56 ghatikas 30 palas. 


tyajyam. 


ra ended Uttara Phalguni at Madras at 51 


Hasta ended in the same latitude 


The total duration of the nakshatra Hasta was, therefore, 64 ghatikas 


40 palas. 
The tyajyam for Hasta is = 


30 


11 
Now, 55 of 64 ghatikas 40 palas = 11x (2 ghatikas|9 palas) = 28 ghatikas 39 


palas. 
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.. The tyajyam for nakshatra Hasta ended on 
12 July 1910, 51 ghatikas 50 palas + 28 ghatikas 39 palas = 13 July 1910, 
15 ghatikas 29 palas, which was a day tyajyam. 
Again, on 20 July 1910, nakshatra Mila No, 19, ended at 81 ghatikas 56 palas. 
On 21 July 1910, nakshatra Piirva Ashadha No. 20, ended at 85 ghatikas 
36 palas, 


-. Total duration of Parva Ashadha was 63 ghatikas 40 palas, 

of which the ty@yam was =, i.e, 2 X (12 ghatikas 44 palas) = 25 chatikas 28 
palas. 

“. T'yajyam for Mila ended on 20 July 1910 at 57 ghatikas 24 palas ; 

which, being night-time, we deduct the ahas, 31 ghatikas 27 palas (arrived at 
in accordance with subsequent rules regarding sunrise and sunset) ; 

.. Tyajyam ended at 25 ghatikas 57 palas after sunset on 20 July 1910, and 
was a night tyajyam. 


SECTION xli.—Sunrise. 


113. Time is reckoned in Indian astronomy, in the first instance, from 
Lanka* sunrise, and corrections are then applied So as to arrrive at: the time 
ceckoned from local sunrise. These corrections are three in number :— 


(L) A correction for terrestrial longitude ; 
(2) A correction for equation of time ; 
(3) A correction for the sun’s tropical longitude. 
114. To understand the nature of these corrections, we shall give in popular 
language the astronomical theory of local time, as applied by Indian astronomers. 
(1) Correction for terrestrial! longitude.—If the sun moved uniformly 
along the celestial equator, all places on earth would have sunrise at exactly 
6 a.m., local time. On this supposition local time for any moment of the day 
could be deducted from Lanka time by adding or subtracting four times as many 
minutes of time as there are degrees of longitude between Lanka (or Ujjain) and 
the given place. The longitude of Ujjain being 76° East of Greenwich, any place 
whose longitude is more than 76° from Greenwich has a positive correction, 
and any place whose longitude is less than 76° has a negative correction for 
terrestrial longitude. For example: the longitude of Madras being 803° east of 
Greenwich, i.e., 44° more than Ujjain, local time at Madras is obtained from 
Lanka time by adding 43° x4’ = 18 minutes of time. : 
N.B.—A meridian of terrestrial longitude makes a revolution of 360° in 24 hours, that is, it 
revolves 1° in (24 x 60 + 360 =) 4 minutes. This interval of 4 minutes may be called the time- 
difference corresponding to a degree of terrestrial longitude. 


The time-difference or correction for terrestrial longitude for nearly 200 
important places in India (their importance being ganged by their population 
according to the Census Report of 1911) is given at the end of Table III. _ The 
correction is given in seconds of time which can be converted into paias or vinddis 
by simply dividing the correction by 24. ‘ 

(2) Correction for equation of lime.—Tbe sun does not move uniformly 
throughout the year. Hence, for each day of the solar year, we have to apply a 
correction which depends on the day’s equation of the centre. The correction for 
each day of the solar year on account of the equation of time may be expressed in 
g ds of time. 

a (3) Correction for the sun’s tropal longiiude.—The sun does not move 
along the equator, as in our first supposition, but along the ecliptic ; and therefore 
it is only at the points where the ecliptic cuts the equator, i.e., at the moments of 
vernal and autumnal equinox that the first supposition holds good. _At other 
times of the year, a correction has to be applied, depending on the sun’s tropical 
longitude, i.e., on his distance from either equinox measured along the ecliptic. 


*Lanké is an imaginary island supposed to be situated on the equator on the meridian of Ujjain, the 
Indian Greenwich—vide paragraph 20, page 5 supra. 
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115. Now, how are we to determine the sun’s tropical longitude? The 
longitude that is given by the day of the Indian solar year is a sidereal longitude, 
i.e., the longitude of the sun measured from a fixed point of the ecliptic, which 
fixed point was the true vernal equinox about A.D. 500 or Kaliyuga 3600. Every 
year since then, the vernal equinox has been moving further and further away 
from that fixed point, and the sun’s tropical longitude for any year subsequent to 
Kaliyuga 3600 must be found by adding to his sidereal longitude 3 degrees for 
every subsequent period of 200 years.* In this portion of the treatise degrees are . 
always converted into days, and for the purpose of Sirya siddhanta tithis, the 
tropical longitude for any day in any year is determined by adding to the day of the 
solar year 1 day for every 64 years expired since Kaliyuga 3740 (A.D. 639). Other 
siddhantas give the precession as 1 day for every 60 years, which is more correct 
than 1 day for every 64 years. . 

By reckoning 8740 Kaliyuga and not 3600 Kaliyuga as the date of 
coincidence of the sidereal and tropical longitude, we eliminate the Sodhya 
of 2:1707 days (Strya siddhanta) ; otherwise we would have to deduct the sodhya 
from the day of the solar year in order to arrive at the sidereal longitude and 
then add to the sidereal longitude so arrived at as many days as there were 
periods of 64 years since 38600 Kaliyuga. (21707 X64 = 139-9248, which is 
nearly 140.) 


116. We mentioned the sodhya in a general way in paragraph 66 supra, and 
shall revert to it more fully in paragraphs 189 ef seg. Meanwhile we may inter- 
pret the Sodhya in the following manner. The sun’s equation of the centre, 
according to Table IV-A on 0 day of the solar year, is + 2°1878 degrees, which, — 
by Table IV-C is the sun’s motion for 2°17 days. In other words, when the mean 
sun is at 0 day of the solar year, the actual sun has already done 2°17 days 
journey of his annual course. Therefore, whenever we wish to express in days: 
the sidereal longitude of the sun, i.e., his distance from the position he occupied 
on 0 day of the mean solar year, we deduct the Sodhya of 2°1707 days from the 
day of the solar year we are at. : 


117. For the year A.D. 1279 the tropical longitude is found by adding to the 
day of the solar year et 08) ee 
y 64 64 
holds good strictly for 64 years, i.e., for 32 years before and 32 years after A.D. 
1279 or from A.D. 1247 to A.D. 1311. For 30 important places in India, includ-. 
ing one for every degree of North Latitude between 8° and 35°, the total of all 
the three corrections for the year A.D. 1279 is given in Table III for each day 
of the solar year. In this table the correction for tropical longitude which 
applies to the year A.D. 1279 may be assumed to apply to the whole of the epigra- 
phical period of 400 years from A.D. 1000 to 1400 (vide paragraph 1) instead of 
only to the period of 32 years before and after A.D. 1279. There is no great 
error in this assumption, but of course direct calculation may be made, if the reader 
so pleases, for each case under examination. Further, the same table gives the — 
equivalence of English and Indian solar dates for all solar years which commenced 
or. the 25th March ; for other years we must make a deduction or addition according 
as the Indian solar year in question commenced after or before 25th March. 


, 1.0., exactly 10 days, and this addition 


118. With these elementary notions on time, we are ready to work out quite 
accurately (according to the siddhantas) any problem in local time. We shall 
work out, by way of illustrations, the somewhat formidable array of problems 
which are presented in Professor Jacobi’s learned article in Volume II of 
the Epigraphia Indica, 

(i) Kaliyuga 4128; 4 Bhadrapada (Bengal solar month) ; place Ratnagiri 
(17° N. Lat.). 
Correction (1) for terrestrial longitude ; — 34 vinadis. (Wedo not 
use this correction.) 


* This is the correction for precession of equinoxes. The addition to be made to Indian sidereal longitudes 
on account of the precession of equinoxes is given in degrees in paragraph 229, page 94, under chapter V. * Planet- 
ary Ohronology ” for various epochs from A.D. 582 to A.D, 2051. 
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Correction (2), equation of time: for 4 Bhadrapada, i.e., the 129th 
day of solar year, in 17° lat. + 425 seconds. 

Correction (38), tropical longitude for Kaliyuga 4128, 4 Bhadrapada : 
the number of days to be added to 129 oe = aS == 6 

Now, 129 + 6 being 135, it follows that correction (3) is that for 
the 135th day, 17° N. Lat., i.e., + 746 seconds. 

Total of the corrections (2) and (3) is + 425 + 746 = + LIT 

1171 


seconds = ce or 49 vinadis. 


N.B.—Corrections (2)+ (3) are sufficient for determining local sunrise: in this case the result 
“4 49 vinadis ” means that on the day in question the sun rose at Ratnagiri 49 vinadis or 20 minutes. 
before 6 a.m. [Result arrived at by Professor Jacobi, 50 vinadis which is also 20 minutes of time.] 


(ii) Kaliyuga 4325, 4 Margasirsha (Bengal solar month), Sriwacar, latitude 
34°. Correction (l):—8 vinadis. (We do not use this correction.) 
Correction (2): + 487 seconds (220th day). 


Correction (3): For #00, 2 = 220 + os == 220+ 9== 229 
days, the correction is = 224% seco: ds. | | 
‘otal of corrections (2) and (3): + 437— 2248 sec. = — 1811 seconds 

= — 75 vinadis. [Professor Jacobi arrives at the result — 74 


vinadis. | 
(iii) Kaliyuga 4128 ; 7 Jyéshtha (Bengal solar month); Aricarg, latitude 28° 
Correction (1), + 14 vinadis. (We do not use this correction.) 
{ Total of corrections (2)-+ 
Correction (2), — 291 seconds (37th SO (3): + 2285” = 95 vina- 
Correction (3), + 2576 seconds (43rd day). | dis (94 vinddis according 
2 te Professor Jacobi). 
(iv) Kaliyuga 3585 ; Ashadha Suk/a 12 (lunar month), Eran, 24° N. Lat. 
See paragraph 207, page 86 below. . 

119. The reader should note carefully when the total of all the three corrections 
should be used and when the total of corrections (1) and (38) will suffice. When 
we merely want to know by how many seconds local sunrise preceded or followed 
6 a.m., we should simply add up the second and third corrections, for here there 
is no need to consider the effect of terrestrial longitude. If the total correction 
is positive, sunrise precedes 6 a.m. ; if the total correction is negative, sunrise is 
later than 6 a.m. ‘The first three examples above illustrate this aspect of the 
problem. 

When we want to know how many seconds should be added or deducted from 
the ending moment of a tithi or nakshatra, of which we already know the Lanka 
time, ie., the time relatively to Lanka sunrise, we should sum up all three 
corrections, and if the sum is positive we should add it to Lanka time, while if the 
gum is negative it should be subtracted from Lanka time. 


SECTION xlil.—Layna. 


120. Closely analogous to the calculation of sunrise is that of the lagna, ie., 
the portion of the ecliptic which appears at the eastern horizon at a particular 
moment of the day. At other times we might require to know the moment of the 
day when a particular portion of the ecliptic will be lagna. An example of the first 
kind of problem is— | a 

«© What is the lagna at thé moment of a person’s birth ” P 

N.B.—The portion of the ecliptic which is lagna or “cut” at the horizon at any given 

moment is ordinarily referred to as “ the layna.” 


An example of the second problem is— 


‘<< At what moment of a day, suitable for marriage, will a particular sign of 


the zodiac be lagna, so that the hour as well as the day most suitable for marriage 
may be determined ”’ ? : 


11 
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The best exposition of the lagna is that given by Professor Jacobi at 
pages 189, 190 of the Indian Antiquary for 1900, Volume XXIX. A slight adap- 
tation of Professor Jacobi’s rules will be necessary to suit our sunrise Table aii. 

121. The Rules are— 

(1) Calculate the time-difference for the interval of space between the sum 
and the portion of the ecliptic which is lagna. 


(2) Apply the necessary corrections for tropical longitude. 


we" 
- 


122. Problem I.—At how many ghattkas and palas after sunrise was the 


165th degree of the ecliptic (Le., the 15th degree of the sign Kanya,—vide Eye- 


‘Table z) lagna on the 6th Jyéshtha (Bengal solar month) in Kaliyuga 4000, Latitude 
20° North? By Eye-table a the end of 6th solar Jyéshtha was 30:93 + 6 = 36°93 
days or nearly 37 days from the first moment of the solar year A.D. 899—900. 
Now, the sidereal longitude at sunrise on any day of the solar year is found 
from Tables IV-C and IV-D thus— 
San’s actual Long. for 37 days of the solar year (Table 


IV-C) ... of oe See a ay ... 8432° + 1:49 == 35°82° 
Deduct Sun’s Long. for ‘60 day (Table IV-D) ... ans 59° 


35°23° 


N.B.--We deduct *60 on account of the commencement of the solar year ancondige to Table IT 
Strya siddhanta. 
For the present purpose we take the nearest whole degree, i.e., 35 degrees. 
The interval in space between 35° and 165°=130°. 
Now 360 degrees of the ecliptic rise above the horizon in i day or 60 ghatikas. 
130X609) 2 


aeons + ghatikas 


== 21 ghatikas 40 palas. 


In other words, the 165th degree of the ecliptic was lagna about 21 ghatikas 
40 palas after sunrise on the day in question. 


.”.130 degrees 


123. Next, we proceed to apply the corrections for tropical longitude. 


‘The difference between the tropical and sidereal longitude of the sun for the 
4C00—3740 
year Kaliyuga 4000 —-—;7-—_ =4 days. Now 36°93 days + 4 days = 4093 


days. 


The correction for the tropical longitude of the sun is that pertaining to the 
41st day in Table IIT, under latitude 20°, i.e.,4-1865 seconds. 


For the correction for tropical longitude of the lagna, i.e., sidereal 165° of 
the ecliptic in Kaliyuga 4000 we have to determine the day when the mean sun 
accomplishes 165° of the ecliptic, which is determined as follows from Tables 
IV-C and IV-D :— . 

(Table IV-C) 169 days — 16448° 
(Table IV-DC) ‘5° day = ‘57° 


169°58 days — 165° 


We add 4 days to 169°58 days for tropical longitude in the year Kali 
4000. Total 178-58 or 174 days. : 8 e year Kaliyuga 


{he correction for tropical longitude corresponding (in Kaliyuga 4000) t 
sidereal 165°, or tropical 174 days, is + 151 eee = be nO 
We add this correction with the sign reversed to the first :— 
+1865—151 = 1714 seconds =72 palas. 
Adding this correction to the approximation first arrived at, we have 
21 ghatikas 40 palas. 
+ 1 ghatika 12 palas 


22 ghatikas 52 palas. 
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This was the moment (according to Professor Jacobi, loc. cit.) when the 165th 
degree of the ecliptic was lagna on the day in question. 
N.B.--Firstly, we had to convert 165° of the ecliptic into days in order to apply Table IIT, 
which expresses the various portions of the ecliptic as days of the solar year. 


Secondly, we reversed the sign of the correction in the case of the lagna because what we 


wanted was the difference between the corrections on account of the tropical longitude of the sun 
and of the /agna respectively. 


124, Second Problem.—‘ What portion of the ecliptic was lagna on the same 
day at 20 ghatikas after sunrise ? ”’ 


We have seen that sunrise on the solar 6th Jyéshtha corresponds to 35° 
-sidereal longitude. 


Now, a time-difference of 20 ghatikas answers to an interval in space of 20 x 
eee =. 190 degrees. 
60 , 

.. The portion of the ecliptic which was lagna at 20 ghatikas after sunrise 
was (roughiy) 120°+35°== 155° or the 5th degree of the 6th sign Kanya (vide Hye- 
table for the longitude corresponding to the different rasis). 

This is enough for all ordinary calculations of lagna. 


If we wish to be quite accurate, we proceed as follows. The correction for 
tropical longitude of the sun on the day in question was, as we have seen,+1865 
seconds. 


The correction for the tropical longitude of the lagna, 1.e., 155° of the ecliptic 
must be found by applying Tables IV-C and IV-D. 
| (Table IV-C) 159 days = 154'57° 
(Table IV-D) 44 day == — °43° 


159°44 days == 155°00° 
Add for tropical longitude 4 days 


163°44 days. 
The correction for tropical longitude pertaining to the 20th degree of latitnde 
and the 163rd day (in Kaliyuga 4000) is (by Table III)+-333 seconds. 
“We add this with sign reversed to the first correction : 
+13865—333 = +1532 = 64 palas. 
In other words, on the day in question, the 155th degree of the ecliptic was 
lagna at 20 ghatikas plus 64 palas. 


" We want, however, the degree of the ecliptic which was lagna at exactly 20 
ghatikas after sunrise. 


125. The aunexed small table adapted from Prof. Jacobi’s Table of udayasus 
in Vol. 1, Ep. Ind., enables us to accomplish this stage of the problem. : 

We learn from this table that in the 20th degree of latitude the 6th sign of 
the zodiac (Kanya, with which we are concerned) takes 257 seconds to rise one 
degree above the horizon. 


-, 64 palas or 1582 seconds are taken to rise a a 961.1° 


or (by Table VI) 5 degrees 57 minutes 40 seconds, 
or nearly 5 degrees 58 minutes. 
In other words, we should deduct 5 degrees 58 minutes from 155° in order to 
know which portion of the ecliptic was lagna at exactly 20 ghatikas after sunrise 
on the day in question. 


The portion in question was 155° minus 5 degrees 58 minutes = 149 degrees 
2 minutes, which is exactly the result arrived at by Professor Jacobi. 
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Time (in seconds) taken by a degree of the ecliptic to rise above the horizon. 


DEGREES OF TERRESTRIAL LATITUDE FROM 8° To 85°. 
Bigns Degrees 
of the of 8° 9° 10° 11° 12° 13° 14° 15° 16° 17° 18° 19° 20° 21° 
zodiac. ecliptic. 
I ov—— 80° XII 830°—360° 210 208 206 204 202 201 199 197 195 194 192 190 188 186 
Ir 380 —60 XI 300—3830 229 227 226 224 228 221 220 218 217 215 214 212 211 206 
Ill 60 — 90 X 270--300 258 253 252 252 251 251 250 250 249 248 248 247 246 249 
IV 90—120 IX 240-270 263 263 264 264 265 266 266 267 267 268 269 269 270 270 . 
V 120—150 VIIL 210—240 260 251 258 254 256 267 259 +60 262 263 265 266 268 269 
VI 150—180 VIL 180--210 288 238 289 241 243 244 246 248 250 252 254 255 257 259 
Signs Degrees 


ofthe —_of | 22° 23° 24° 25° 26° 27° 28° 29° 30° 31° 32° 33° 34° 35° 
zodiac. ecliptic. 

I 0% 80° XII 330°—360" 184-182 180 178 176 174 172 170 168 165 163 161 159 167 

II 30 — GO XI 300 —330 208 206 205 203 201 199 197 196 194 192 190 188 186 184 

lil 60 —90  X 270 —300 245 244 244 243 242 242 241 240 289 238 238 287 287 286 

IV 90—120 1X 240 —270 271 278 278 274 274 275 275 276 277 277 278 278 279 280 

V 120 —150 VIII 210 -240 270 272 274 276 278 279 281 283 285 287 289 291 293 295 

VI 150 —180 VII 180 —210 261 263 265 267 269 271 273 275 278 280 282 284 286 288 

126. The operation of determining the /agna of a particular moment (e.g., 

the moment of a birth), or the moment when a particular degree of the zodiac 

will be lagna (say, to make an auspicious marriage) has to be performed 

occasionally not only by the astrologer, but also by the enquirer who wishes to 

verify a statement in a time-record as to lagna. The rules on this subject given 

above are adapted from Prof. Jacobi’s original article in the Indian Antiquary. 
For rapid working the following formule may be found useful. Let— 

A = Sun’s longitude at 6 a.m. (Lanka). 

B = interval in decimals of a day between local sunrise and actual local time 
of birth or other moment. ‘This interval may, for practical purposes, be taken 
also as the change of sun’s longitude corresponding to that interval; see N.B. to 
process (7) in first example below. 

= seconds per degree of rise (according to table supra). 
T.L.S. = correction in seconds (T'abie IIT) for tropical longitude of sun at 
actual local sunrise. 


'T.L.L. = correction in seconds (Table IIT) for tropical longitude of approxi-. 
mate degree of lagna. 

‘he approximate degree, which is lagna,= (A —B) + (Bx360°) or 
(A+859 B) degrees. 

The formula A+359 B, process (11) below, is convenient for readily ascer- 
taining the approximate lagna; and when the figure so obtained is well within a 
rasi, it will be unnecessary to proceed further. For exact calculation, and when 
lagna is on the borders of a rasi, we have, 


Actual lagna=A+359 B°— 


T.L.8.—T.L.L. 
a 
In order to render quite easy the performance of this operation, we shall 
exhibit, in detail and by means of an exampie, the 16 processes of which the 
operation consists. We propose to find the lagna of a child born at Madras at 12 
noon (Standard or Indian Railway time) on Ist April 1915. 


Process. Application. 
(1) Interval from actual local sunrise to (1) The time {12 noon, standard time) 
moment of birth. should be reduced by 9 minutes for all dates 


subsequent to Ist July 1906, the date of 
introduction of Indian standard, or Railway 
time which is in advance of Madras mean 
astronomical time by 9 minutes. The mean 
astronomical time of birth was 11 hours 51 
minutes after midnight; or 5 hours 51 
minutes or °2487 of a day after mean Madras 
sunrise. ‘l'o this should be added, by Table 
Ift (for lat. 13°) minus 422 seconds for equa- 
tion of time plus 351 seconds for tropical 
longitude = — 71 seconds = —-0007 of aday. 
(N.B.—In order to find the tropical longitude 
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Process. 


(2) Interval from Lanka 
moment of birth. 


sunrise to 


(8) Change of sun’s longitude corre- 
‘sponding to (1) “interval from actual sunrise 
to moment of birth”’; use Table IV-D. 


(4) Change of sun’s longitude corre- 
sponding to (2) “interval from Lanka sunrise 
to moment of birth’’; use Table IV-D. 


(5) Days and fraction of a day (Lanka 
time) elapsed in solar year up to moment of 
birth. 


(6) Longitude of sun at moment of birth. 


N.B.—This is the absolute longitude of the sun for 
the moment of birth and does not depend on Lanka or 
any other time, though it is deduced by means of Lanka 
time. 


(7) Longitude of sun at actual local 
sunrise. . 

To obtain this, we simply subtract (3) 
from (6) ; or we shall have equally correct 
results by subtracting (1) from (6). 

N.B.—We see that we might equally well take (1) 
instead of (3), and in general a fraction of a day less 
than unity may be used equally well as the change of 


gun’s longitude corresponding to that fraction of day, 
since the sun’s motion per day is nearly 1°. 


(8) Add to (7) as many minutes of an arc 
as there are years since A.1). 532 and deduct 
860° if necessary. This isthe addition for 
luni-solar precession—see Paper (ii) in 
Appendix; also paragraph 229, page 94 
below. The exact figure according to para- 
graph 229 is 22°5°, but the difference between 
this and 28°05°, viz., ‘5° does not affect process 


(9). 


12 


45 


Application. 

for any day of the solar year for the present 
time, from A.D. 1840 to A.D. 1920—we should. 
add 20 days to the number of elapsed days in 
the solar year and find under the given lati- 
tude in Table III the correction for tropical 
longitude appropriate to the resulting number 
of days.) The interval from actual Madras 
sunrise up to moment of birth was therefore 
5 hours 51 minutes less 71 seconds = *2480 
of a day. 

This is obtained by subtracting from 5 
hours 51 minutes (the given interval), the 
time difference due to Ujjain longitude of 
Madras, i.e., 18 minutes; (2) will then be 5 
hours 33 minutes = *2512 of a day. 

The change of sun’s longitude corre- 
sponding to -2450 of a day is (by Table IV-D 
of this work) 2865 + ‘0080 = -2395 of a 
degree. 

The change of sun’s longitude corre- 
sponding to ‘2812 of a day is (by Table IV-D) 
*2267 + ‘0012 = °2279 of a degree. 

N.B.—Processes (3) end (4) may generally be 
dispensed with. See N.B. to (7) below. 

Take the given day of the English year 
(1st April) as reckoned from previous Ist 
April (Hye-table, section q) and deduct the day 
and fraction of day in April when the solar 
year 1914-15 commenced, according to 
Table II, ie., April 12°2430. The given 
English day, April Ist, A.D. 1915, is, by Kye- 
table gq, the 366th day reckoned from 
previous Ist April. Now, 866°2312 minus 
13'2430 days = 3852:9882 days. 

By Table IV-O, the mean longitude of sun 
for 352 days of the solar yearis  544°7927° 

Equation of contre for 352 days 

of the solar year = + 2°1717° 
Longitude of sun corresponding 
to ‘98 of day = *9659° 

Longitude of sun corresponding to ‘0082. 

of day = '0081° 


Longitude of sun corresponding 
to 352°9882 days = 347:9884° 


347°9 minus *2° = 347°70. 


1,915—582 = 1,383 minutes = 23 degrees 
8 minutes = 23°05°: 
847°7° 4+ 28:05 = 370°75° 
_ = 860° 


10°75° 
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Process. 


(9) Convert (8) into days by Table 
IV-E. Deduct 365°26 days af necessary. 


(10) Correction for tropical longitude of 
sun (Table III) appropriate to latitude of 
given place (Madras, lat. 18°) and days 
arrived at in (9). 

(11) Approximate lagna :— : 

Add the figure in (6) to 859 times the 
figure in (8) and dedact 360° af necessary. 


(12) Add to (11) same quantity as in (8) 
and convert result into days by Table IV-E. 
Deduct 365°26 days if necessary. 


(13) Correction for tropical longitude of 
approximate lagna (‘lable III) appropriate to 
latitude of given place (Madras, lat. 13°) and 
days arrived at in (12). 

(14) From (10) deduct (18) algebraically. 

(15) Divide (14) by figure under latitude 
of given place in the table on page 44 and 
against sign of zodiac corresponding to 
degrees in (12). 


(16) Actual lagna is (11) minus (15) 
subtracted algebraically, 


Application. 
10 degrees = 10°15 days. 
‘75 degree = °76 day 
10°8" = 10°91 days. 


+ 428 seconds of time, | 


347°99 + 859 x *2895° = 483°9° 
— 360° 


73°9° 
73°9° + 23:05°== 96:95° — 98°37 days (by 
Table IV-E, for 
90 degrees = 91°32 days. 
6 degrees = 6°00 days. 
‘95° or 57 mine = 96 day. 


97:0° = 98°37 days. 


+ 1,217 seconds, 


+ 428 — 1,217— — 789 seconds. 


Sign of zodiac corresponding to 97+0° of 
tropical longitude is IV. 


The figure against sign IV and under lat. 
13° in the table on page 44 supra is 266 
seconds. 

— 789 


Now pe 3 (approximately). 


73°99 — ( — 8°)= 76°9° or 17° in 
Mithuna ra$i. 


The above example is suited to a case in which the moment of birth is 
recorded in Indian Standard Time. But supposing the birth we are considering 


took place at 12 noon, Standard Time, on Ist April 1915 at Vizagapatam, where 
the sama time is kept as at: Madras, then in order to complete process (1) above, 
i.e., to ascertain the interval between actual local sunrise and time of birth, we 
should increase or decrease the interva) by the differende in time between the 
Ujjain longitude of Madras and that of Vizagapatam as given in Table IIf. The 
interval will then be diminished by 1,804 — 1,072 = 732 seconds = 12 minutes, 
12 seconds = (by Table VI) ‘0084 of a day. 


If, on the other hand, strict Indian usage has been followed (whichis nowhere 
done at present, except by extra careful astrologers), and the moment of birth 
has been recorded as so many ghatikas and palas after actual local sunrise, this is 
the very thing we want for process (1), and we need not trouble to calculate it. 


127. We shall now indicate the processes for the converse problem of 
ascertaining the rising moment of a lagna, considered suitable for an act depend- 
ing on the human will, say, the performance of a marriage, the undertaking of a 
journey, the taking charge of a house or an appointment, etc. The processes are 
only ten in number. Suppose we want to fix a suitable hour so as to have a 
marriage, etc., performed at Vellore (lat. 13°, time diff. + 808 seconds) on 15th 


May 1915, in the middle of Sinha lagna (135° sidereal longitude), then we pro- 


ceed as follows :— 


(1) Find longitude of sun at Lanka mean 
sunrise on the given day. 


Proceed as in the first example. 


(2) Find out by how much local sunrise 
precedes or follows Ujjain sunrise. (Table 
III, lat. 18°, 38rd day for equation of time ; 
33 + 20 or 53rd day for tropical longitude.) 


26° + 2 x 98° + 16° + 4° = 26-6° + 
1:96° + 1:6° + -4° = 80°56°, . 


May 15th is the 33rd day of the Indian 


solar year at the present epoch. According 


to Table III the total correction for any 
moment at Vellore is — 348 + 1,592 + 808 
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5 Process, Application, 


seconds = 2,052 seconds = 34 minutes 12 
seconds = + 0240 of a day. That is local 
sunrise precedes Lanka mean sunrise by 
0240 of a day. 


N.B,—In section 119 supra it is stated that ‘““when we merely want to know by how many seconds local 
sunrise preceded or followed 6 a.m., we should simply add up the second and third corrections.” By 6 a.m. 
in this passage is meant (according to strict Indian usage) local 6 a.m., ie., 6 a.m. by a clock keeping mean 
astronomical time for the localtty in question. (There is no such clock at present, except at astronomical observa- 
tories.) In the present case we want to know more, we want to know by how many seconds or minutes sunrise 
at Vellore on 15th May 1915 preceded or followed Ujjain or Lankd 6 a.m. We have in this case to take into 
account the first correction also, namely, that for terrestrial longitude, and we have done so in the above working. 
Again we took in the present case the correction for tropical longitude corresponding to the 53rd day of the 
rag The correct day, as shown in process (8) below, is the 52nd, but the difference will not lead to any appreci- 
able error. 


(3) Deduct (2) from (1) algebraically... 80°56° — (+ 024°) ie 30°52°. 


This is the longitude of the sun at 
actual local sunrise at Vellore on 15th May 
1915. 

(4) Deduct (8) from: proposed lagna, 
increasing the latter, ¢f necessary, by 360°, _ 

(5) Time of approximate lagna. Divide 
(4} by 360. 


(5) Increase | (8) by 281° for tropical 
longitude as in process (8) in the first 
example, and convert into days by Table IV-H. 


(7) Increase (4) by 23°1° for tropical 
longitude of proposed lagna and convert into 
days by Table IV-E. 


(8) Find from Table III for given latitude 
(Vellore 18°) the correction for tropical 
longitude appropriate to (6). 

(9) Find from Table II! for given latitude 
{Vellore 18°) the correction for tropical 
longitude of lagna, ie. (7). : 

(10) The actual moment of ristng of the 
proposed lagna is {(9) minus (7)} added 
algebraically to (5). 


135° minus 30°52° = 104°48. 


104-48, ae 
360 = ‘2902 of a day. 


= 17 ghatikas 25 palas, or 6 hours 58 
minutes after local sunrise at Vellore. 
80°52° + 23:1° = 53°62 degrees. 
50 degrees = 50°78 days. 
Bo iy = 
‘6 “> = 22h cosy, 
58°6 degrees = 54:34 days. 
104°48° + 23°1° = 127-6". 
100 degrees = 101°5 days. 
20: 


20 ” es 34, 
7 ” eee ie ee 
6. 6 day 


+ 518 seconds. 


(5) (9) — (7) 
6 hrs. 58 min. + 518 sec. — 1,610 sec. 
6 hrs. 58 min. less 1,092 sec. 
6 hrs. 5S min. less 18 min. 12 sec. 
6 hrs. 39 min. 48° sec. 
‘2776 of a day (Table VI). 
By Table VI, this fraction = 16 ghatikas 
39 palas after local sunrise at Vellore. This 
was the moment suitable, ceteris paribus, for a 
marriage to be celebrated under Simha lagna 
(185°) at Vellore on 15th May 1915. 


Sxcrion x1v.—ASunset. 
128. The considerations to which we have introduced the reader in dealing 


with sunrise and lagna will enable him 


to deal also with sunst, which is only 


the supplement (in the language of goometry) of sunrise. 


Supposing the sun 1s at a point 
100°, then we have to consider at sun 


M (e) 
on the ecliptic takes to rise 100°, 
ap apt ee tee - the mean sun OL the equator, the mean 


have to consider how long, : 
gun on the ecliptic takes to fall 80°. 


129. Accordingly, 


take the sum of (1) the correction for 


relatively t 


of the ecliptic whose tropical longitude is 
rise how long, relatively to the mean sun on 


and at sunset we 


to determine the moment of sunset by local time, we should 
equation of time, 


which is the same or. 
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nearly the same as for sunrise, and (2) the correction for tropical longitude, 
which will be the supplement of ‘the tropical longitude for sunrise. The supple- 
ment of an angle is the difference between it and 180°- In our sunrise tables, 
degrees are expressed as days and by Tables [V-C and IV-D 180°=184°80 days or 
in round figures 185 days. 


130. What we have to do, therefore, to determine the second correction for 
sunset is to find the difference between the day of the solar year under consider-~ 
ation and 185 days, and take the correction for tropical longitude for the day so 
arrived at. If the solar day we are considering exceeds 185 days, the sign of the 
tropical longitude for the difference will remain unchanged: otherwise the sign 
should be reversed. This correction should then be added to the equation of time 
in order to determine the interval between sunset and 6 p.m. local time, while the 
total so arrived at should be added again to correction (1) adverted to in paragraph 
113, ie., the correction for terrestrial longitude, in order to arrive at the interval 
between 6 p.m. Lankd time and local sunset. 


131. In the absence of any other standard authorities on the subject, we may 
compare our calculations of sunset for A.D. 1910-11 with those given in the 
Kumbakonam Mutt Panchangam, edited by Mr. ViSwanatha Srauti, B.A. 


Latitude 11° N. (Tanjore). 


| Correction for / 
Days ot | namin | Supmiamente, nop. angie ee 
Te odciae oy” “ety dae solar | SE TEE v ys 3 (i e. | IL for the Sum of oorneo- Mome aid re — 
solar year yeai under Lat, difference / supplemental tions arrived a of sunse Me Srac- 
Sadkavasa aecording' 470 for the between dey arrived at in columns according | “45, pan- 
A.D, 1910. to iis le : day for solar Bre ee pe (3) and (5), to col. (6). changam 
. Year entered Pt bhp Sa for 1910. 
| in col. (2). days). #6 — : ba hae: 
a) (2) (3) (4) (5) | (6) | (7) (3) 
ee aes ee: | : 
| PM. P.M. 
i j 
Chittirai 1 (Ap. 13)... ase 1 — 435" 164th day | — 22” |-— 457*=—- 7 6-7 6-7 
Vaigisi2 (May 15)...  ... 32 | —352" | 133rd day — 312” |— 664”=-11" 6-11| 6-11 
Ani 3 (Je. 16) x 0 65 — 147" 100th day — 986” -1133"=—19'| 6-19 6-19: 
Adi 3 (Ji. 18) ~ es 97 | +163” 68th day — 1469” ~1806'=—22' - 6-22 6-23 
| 
Avani4(Au.19)... “a 129 | +411" 36th day | —1168” | — 7577==18'| 6-13 6-14 
Parattasi 5 (S. 20) ... eos 161 | +515" dtth day — 144” [+ 371"=+ 06’ 5-54 5-55 
Aippasi 6 (0. 22) ooo eee 192 | +494" 27th day + 969% | +14638°=+-24'| 5-36 5-36 
| (212— 185—27) 
Karttigai 8 (N. 23)... : 224 +353" 59th day | +1528” | +1876°=+381' 5-29 5-30 
Mérgali3(D.17) ... ~ ... 249 | +140" 84th day +1278” | +1418’=-+23'| 5-37 5-387 - 
Tai 21 (F.3) A.D. 1911... 296 | —268" | 188rd day 4+ 312” |4+ 44%=4+ 1 5-59| 6-1 
Panguni 2 (Mr. 15) A.D. 2911 337 | —421" 172nd day + 12” |- 409°=— 7'| 6-7 6-8 
i, re 


132. We observe (1) that sufficiently accurate results can be obtained by 
taking whole days instead of days and fractions of days in columns 2 and 4 supra ;. 
in other words, it is not. necessary to calculate the day of the solar year with 
exactitade as we did for Probiem I under “ Lagna,” (2) that a positive correction 
in column 6 re-appeuars in column 7 as a deduction from 6 p.m., while a negative 
correction in column 6 re-appears in column 7 as ap addition to 6 p.m. 


Supposing a birth took place 2 hours after sunset on 13th April 1910, the 
moment of birth would be 6 p.m. + 2 hours -+- 7’ =8-7 p.m. In this case sunset 
was 6-7 p.m. Un the other hand, if a birth took place 2 hours after sunset on 23rd 
November.1910, then the correction for sunset being + 31’, the local time at which 
the birth took place would be 6 p.m. + 2 hrs.—31’ = 7-29 pm. In this case 
sunset was at 5-29 p.m. 
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SECTION xV.—Lclipses. 


183. Hclipses are a most valuable and unerring historical record, and eclipses 
are freely cited in Indian historical documents. Accordingly, the date of occar- 
rence of solar and lunar eclipses has been indicated in Table II and throughout 
this Ephemeris by means of the symbol @ for solar eclipses and © for lunar 
eclipses. A solar eclipse can occur only at new moon and a lunar eclipse can 
occur only at full moon, and as full moons are not specially indicated in Table IT, 
every lunar eclipse is there shown merely as occurring ina particular lunar inonth. 
The actual date of a lunar eclipse can be found by working ont the exact ending 
moment of the full-moon tithi, i.e., panchadasi or paurnami. For this,’ of course, 
it will be necessary to add the collective duration of fifteen tithis, i.e., 14-76 days 
(Eye-table), to the mean moment of new moon and also to the moon’s and sun’s 
anomaly at that moment and add to, or subtract from, the mean moment of full 
moon the sum of the sun’s and moon’s equations. (See examples worked out in 
section 96 and Eye-table.) In the body of the Hphemeris, every eclipse, whether 
solar or Innar, is marked against the very day on which it occurred. 


134. We may preface our observations on eclipses by the following passages 
from a well-known French work, first published in the 18th century, and still 
regarded as a standard authority on chronology, “L’art de vérifier les dates ?:— 

“The magnitude of an eclipse is indicated in digits. A digit is the twelfth 
part of the diameter of a heavenly body: accordingly, an eclipse of four digits is 
one where the third part of the diameter of a heavenly body is in shadow; if one 
half ot the diameter is in shadow, the eclipse is said to be of six digits; and if the 
whole of the diameter is in shadow, the eclipse is said to be of twelve digits. 
Further, in a total eclipse, if the part which is least in shadow is removed from the 
edge of the shadow by as much as two digits, these two digits are added to the 
twelve, and the eclipse is said to be one of fourteen digits. 


135. ‘ The duration of an eclipse of the moon is proportional to its magni- 
tude ; but it does not depend on this factor alone. We may say, in general, that 
a total eclipse of the moon will last at least 34 hours, and at most 4 hours and a 
few minutes. A partial eclipse above six digits may last as much as 8} hours or 
as little as 24 hours ; it seldom goes beyond these limits. An eclipse of between 
three and six digits lasts between two and three hours. The duration correspond- 
ing to two digits is 14 hours; to one digit, one hour ; to half a digit, 2 of an hour. 
The duration of total obscurity in a total eclipse is from 13 to 2 hours. 


136. “The moon has no light of her own, but reflects that received by her _ 
from the sun. Consequently, when in an eclipse the earth passes between the 
moon and the sun, and cuts off the rays of the sun from the moon, the latter can 
shed no more light on Paris than on Pekin or on Constantinople. An eclipse of 
the moon, therefore, commences at all points of the earth at the same instant and 
lasts everywhere for the same length of time. All that we’ need see is whether 
the time of a lunar eclipse falls between local sunset and sunrise, as otherwise the 
eclipse will not be visible. 


137. “ On the other hand, the sun is a self-luminous body: the moon is very 
much smaller than the earth: she is, in fact, a mere point in comparison with the 
sun. From these well-known facts it follows that in a solar eclipse, the moon 
passing between the earth and the sun, cannot cut off the rays of the sun from 
all parts of the earth, at the same instant. She casts her shadow in succession 
on different parts of the earth, and even the successive passage of the moon’s 
shadow covers during a single eclipse only a small total extent of the earth’s 
surface. Thus, journeying from west to east, a solar eclipse may first strike 
Spain, then France, then Germany, and then in succession the eastern countries 
as far as the farthest east of Asia, but the whole time Africa may remain 
untouched by the moon’s shadow. ” 

138. The extent of the earth’s surface, affected by a solar eclipse, is therefore 
a matter of calculation: and an exact calculation is by no means easy to introduce 
into a popular work of this kind, 
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The book entitled L’art de vérifier les dates gives (1) all lunar eclipses and (2) 
all solar eclipses visible anywhere in the civilized world known to history, marking, 
by a series of ingenious conventions, the path of each solar eclipse, the regions 
where it is visible and the latitudes where it is central {a) under the fifth 
meridian, i.c., on the Coast of West Africa, 15° of longitude west of Paris, (0) 
under the meridian where itis noon at the moment of true conjunction, and (c) 
under the 155th meridian, ie., in 142° longitude east of Greenwich. Other 
useful details, given under each eclipse, in the same valuable work, need not be . 
reproduced here, as nothing short of a translation of the whole chapter on eclipses 
would give the reader an adequate idea of its contents. 


139. Table I] and the body of the Ephemeris exhibit aé/ lunar eclipses, 
and it is easy for the reader to calculate the ending moment of the full moon tithi, 
which will enable him to know whether the eclipse could have been seen in India 
at the place under consideration. Likewise a@l/ solar eclipses have been given as in 
_ the French work, from A.D. 1 to A.D. 800, aud after the latter date as a rule, 
eclipses which, according to the same authority, could not have been visible in 
India are not mentioned. 


140. '[he points where the moon’s orbit crosses the ecliptic are ealled the 
nodes and in order that an eclipse may occur, the opposition at the time of a lunar 
eclipse, or the conjunction at the time of a solar eclipse, must happen at or near 
anode. ‘The sun’s distance from either node is therefore an important factor in 
determining whether an eclipse is or is not possible ata particular new or full 
moon, Sun’s longitude Tables IV-C, IV-D and 1V-K and Rahu tabies (IV-K) 
for centuries and odd years will enable the reader to calculate the sun’s distance 
from either node (Rahu is simply the Indian name for the moon’s ascending node) 
at any moment from | B.C. to A,D. 2000, and by ‘applying the following canons 
(adapted from Professor Jacobr’s article in Volume 1 of Mptgraphia Indica) he may 
determine whether a solar or a lunar eclipse is certain, doubtful, or impossible at 
a particular new or full moon respectively. 


Solar and lunar eclipses as determined by sun’s distance from node at new 
and full moon — 
If sun’s distance from node at new moor is 


Between 0° and 16:2°, or between 163°8° and 180° Om. ) Certain. 

Between 16°3° and 18:9°, or between 1€8°7° and i61:1° 23 & » } Doubtful. 

Between 1:°0° and'161:0° = 2 J Impossible. 
If sun’s distance from node at full moon is 

Between 0° and 10°44°, or between 169°56° and 180° ae >) Certain. 

Between 10°45° and 13 86°, or between 169°55° and 166:14° 2 5 2 $ Doubtful. 

Between 13°87° and 166:13° 3 = 8S J Inpossible. 


These canons are exhaustively dealt with in Chapter V, Section v, pages 
134 to 150 and in Table IV-L of this work. 


N.B.—For all solar and lunar eclipses in the years B.C. 1207 to A.D. 2000, the standard work 
of reference is Oppolz:r’s Kanon der Finsternisse ( Order of eclipses): and it may be safely asserted 
that tkere are no trustworthy references in any literature in the world to eclipses of an éarlier date 
than B.C. 1207. An attempt to expound the manner in which eclipses are calculated is, therefore 
of little practical use in chronological investigation when the answer to the questions whether an 
eclipse was possible, and in which regions of the earth a solar eclipse was visible, may be easily 
obtained from Oppolzer. But occasionally one has to satisfy the public curiosity asto whether 
there was aneclipse on a date earlier than B.C. 1200, To the extent necessary to satisfy such 
curiosity, the author has furnished in Chapter V, Section v (pages 134 to 150) and in Table IV-L of 
the present work certain cycles of recurrence of eclipses, not hitherto generally noticed, whereby the 


occurrence of an eclipse in a past year, however remote, may be verified by the application of certain 
simple tests. 


SECTION xvi.—Jovian cycles, years and months. 


Note.—¥or the exact calculation of Jupiter’s mean or actual place at any moment see Tabl 
V-A and V-B and the explanation of them in Chapter V infra. ' je 


_ 141. A Jovian year is the period taken by Jupiter to pass through a sign of the 
zodiac, 30 degrees and it is somewhat less than an Indian solar year. A Jupiter’s 
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cycle of 60 Jovian years is often met with in Indian chronology as a mode of 
reckoning time. Hach of the years in the cycle receives a name corresponding to 
the name of one of the years in Table I, but while the so-called Jupiter’s cycle in 
Table I, as used to this day in Southern India, is merely a cycle of 60 Indian solar 
years, the Jupiter’s cycle, properly so called, which has been in use in Northern 
India and which is also given'in Table I, is a cycle of real Jovian years. 

142. Altogether three different meanings might be attached to the citation of 

a year of Jupiter’s cycle :— 

(1) A year of the southern cycle (Table I), which is merely a solar year 
with a Jovian name. 

(2) A year of the northern cycle (Table I), which is the Jovian year actually 
completed af the beginning of a solar year. 

(3) A year of the northern cycle (Table I), being the Jovian year actually 
completed at the actual momeat we are dealing with. | 

‘The context alone must enable us to conjecture which of these meanings is to 
be attached to a citation of a Jovian year. 


143. Also, where the second of the three modes of citation is followed, it is 
evident that if any other Jovian year has had its beginning «s well as its end in the 
course of a solar year, that Jovian vear will be kstiua or suppressed. 

Hence it is that certain Jovian years are actually suppressed in the northern 
system of reckoning. The suppressed years are shown by blanks (...... ) in Table I, 
northern cycle. 


144. Fourth mode of citation (4).—There is a fourth mode of citation of Jovian 
years which we often find in Malayalam inscriptions, and that is to cite, instead of — 
one year out of every sixty, one year out of every twelve. In twelve Jovian years 
the planet Jupiter passes through the twelve sigus of the zodiac and each sign 
corresponds to one of the twelve years of Jupiter’s revolution. Ina case in which 
Jupiter had completed nine Jovian years *, he would be described as being in the 
1Cth sign of the zodiac, i.e.. in Mukara. | 


145. Fifth mode of citation (5).—In this the twelve Jovian years receive the 
names of the twelve lunar months, Ké@ritika being the first and Afvina the 12th. 
The Jovian years + (properly, months) are distinguished from Junar months by the 
prefix Maha. Thus, Maha-Karttika, Maha-Margasira, ete. 

146. Sixth mode of citation (6).—This is the heliacal rising system, in which 
the Jovian cycle begins with the heliacal rising of Jupiter, i.e., his re-appearance 
after a conjunction with the sun. The system is exhaustively dealt with by 
Mr. Dikshit in his introduction to Volume II] of Dr. Fleet’s Corpus Inscriptionum 
Indicarum, and all the citations of this kind, hitherto found in inscriptions, are 
there collected. 


147. Readers in Southern India will te mainly interested in the Ist and 4th 
modes of citation, of which the latter is otherwise called the ‘ mean-sign 
system” + and which is met with in ‘Travancore inscriptions, e.g., those discussed 
by Dr. Schram in Indian Antiquary, Volume XXV (1396), pages )—11; and by 
Professor Kielhorn at pages 53, 174 ibid. 

We shall cite an example: “ Kollam 390, Jupiter in Kumbha, and the sun 
18 days old.in Mina, Tuorspay, Pushya nakshatra, 1Uth lunar day.” ; 

Kollam 390 is equivalent to A.D. 390 + 824 = A.D. 1214 (Indian solar 

ear). | 
d hos days in Kumbha month means 352 days of the solar year— 


Degrees. 
By Table 1V Jupiter’s mean longitude at beginning of A.D. 1200 was 220°10 
” » for 14 years is 6486 

» + 


for 852 days is =. 2925 
| Total ... 314-21 


*< Jovian year” does not mean the period of revolution of Jupiter’s orbit (which is @ little less than 12 solar 


o th of that period, which is roughly equivalent to a solar year. é ; 
Tei caoter 7 oe this Bsa which is devoted to planetary chronology, the reader will find a direct method of 


calculating either the mean or the actual sign or yasi occupied by Jupiter at any moment, 


Chaitra. 
J eshtha. 
Ashadha., 
Sravana. 


Bhadrapada. 


ASvina. 
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Now 814° is the 14th degree of Kumbha rasi. Therefore Jupiter is rightly 
described as having occupied Kumbha on the date in question. If we want 
Jupiter’s actual geocentric place on this date we refer to Table V-A where we are 
informed that it was the same as on the corresponding solar day of A.D. 1819 
less *2°; and according to Table V-B this position was 316°. 


Srotion xvii.—The Varttamana, Parnimauta, Amanta and Karttikadi systems 
of citation, 


148. ‘he ordinary or normal mode of citing an Indian date is by means of 
guta or ‘expired’ years, aménta months (or months beginning with the first tithi 
after new moon or Amé@vdasyd), and Chaitrddt years (or lunar years beginning with 
Chaitra), ‘he lunar year can begin with Chaitra only when the solar year begins 
with Mésha Sankranti. Therefore a reckoning by Chaitradi lunar years is the 
same as reckoning by Méshadi solar years. 


149. Exceptional modes of citation, used at certain epochs of history, or still 
used in certain parts of India, are :— 
Varttamana, or current years, opposed to gata (expired); Purnimanta 
months, beginning with the tithi after full moon; and Kérttikadt lunar years (or 
‘southern ” vears) beginning with the lunar month Karttika. 


150. In the Pérvimdnia system, each month beginning with a full moon is 
named after the next amdénta month, but takes in the dark fortnight preceding 
each new moon. It is to this system that we owe the name palsha, lit. a wing, 
the dark and bright fortnights being the wings on either side of a new moon. 


151. In the Ké@rttikadi lunar year system, the year beginning with lunar 
Karttika takes the number of the Meshadi solar year then running, and has in 
common with it the five months, Lunar Karttika to Lunar Phalguna. 


Canons— | 
I, A dark fortnight in mth Amanta month is in (n+ 1)th Purniménta 
month. | | 
II. Any month or tithi in Nth year, expired, is in (N + 1)th year cwrreit. 
III. Any of the months named in the margin in Nth year Chaitradi, expired, 
is ascribed to the 
(a) (N—1)th year Karitikadi, expired, or to 
(b) Nth year, Karttihadi, current. 
N.B,—Conversely, any of the above months in nth year Karitikddi, expired, is ascribed to 
(n+1)th year Chaitradi, expired. . 
For clearness’ sake, we will present these three rules under three aspects, one 
of which, when we are in doubt, every problem before us must assume. 


First uspect.—If£ we have before us a dark fortnight or bahkulu tithi of the 
nth month in the Nth year, known to be an expired year, but do not know whether 
the system is aindnta or purnimadnta, we must search for the tithi both in the nth 
and the (n —1)th month in our ordinary (Amanta) tables. 


Second aspect.—If{ we have before us a dark fortnight or bahula tithi of the 
mth month in the Nth year, and do not know whether the month is am@nta or 
purnimdnta, nor whether the year is expired or current, we must, in using our 
tables, look for the tithi— . 

(1) in the nth month, Nth year, expired ; 

(2) in the (» —1)th month, Nth year, expired ; 

(3) in the nth month, (WN — 1)th year, expired; and 
(4) in the (n — 1)th month, (WV —1)th year, expired. 


Third aspect.—If we have before us a dark fortnight or bahula tithi of the 
nth month (from Chaitra to ASvina, inclusive) in the Nth year and do not 
know whether the month is amanta or pirnimanta, or whether the year is 
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expired or current, Chaitradi or Karttikadi, we must, in using our tables, look for 
the tithi— 

(1) in the nth month, Nth year, expired ; 

(2) in the (n — 1)th month, Nth year, expired ; 

(3) in the vvh month, (V — 1)th year, expired; 

(4) in the (n — 1)th month, (N —'1)th year, expired ; 

'(5) in the nth month, (N-++1)th year, expired; and 

(6) in the (x — 1)th month, (N+1)th year, expired. 
_ _N.B.—For bright fortnight or éwkla dates in any month, no search need be made in any case 
in the (n—1)th month ; and whether for bright or dark fortnight dates in the months of Karttika to 
Phalguna inclusive, no search need be made in any case in (N+1)th year, expired. 

Readers who prefer Professor Kielhorn’s mode of statiug the same rules will find them in 
Indian Antiquary, Volame XIX, page 22, or at page 402 of Epigraphia Indica, Volume I. Any rules 
must be somewhat perplexing at first sight and should be carefully reasoned out by those interested 
in such investigations. 


152. The lunar year beginning with lunar Chaitra of any solar year nis 
itself (n+1). Thus, Chaitra 1265 may mean :— i 
(a) Lunar Chaitra at the end of current solar 1264, i.e., at the end of 
expired solar 1263. | 
(6) Lunar Chaitra at the end of expired solar 1264 and before the beginning 
of solar 1265 (expired). | 
(c) Lunar Chaitra at the end of expired solar 1265 and hefore the beginning 
of solar 1266 (expired). : 
This ambiguity is independent of the difference between Chaitradi and 
Karttikadi systems, and is peculiar to the lunar month Chaitra. 


SECTION xviii.—The eras now in use or met with in inscriptions. 


153. In the following summary of Indian eras, adapted from Cunningham 
and other authorities, we give in each case the formula whereby a year of each 
era, “expired” or “current” as the case may be, may be obtained from the 
A.D. year, also noting where the era is or was in use, and whether it is amanta 
or pirnimanta, Chaitradi or Karttikadi and so forth. 

(1) Kaliyuga (expired year=3102 minus B.C. year; A.D. year + 3101). 

Used all over India as a solar (Méshadi) and luni-solar (Chaitradi) year. The years 
in this era, with A.D., Saka, and Vikrama equivalents, are indicated in Hye- 
table k from 3102 B.C. to A.D. 2000; and they are regularly given in th Ephe- 
meris from A.D. 700 to A.D. 1999. / 

(2) Saptarishi (current year = A.D. year + 76). Mostly current and 
mostly purnimanta and Chaitradi. At present in use in Kashmir and formerly in 
Multan and elsewhere. Quoted generally in cycles of 10U years. Thus A.D. 
1919 = Saptarshi 1986, current, quoted only as ‘‘ 86 Saptarshi, current.’ * 

(3) Vikrama era (expired year = A.D. year + 57). Extensively used at 
present in Guzerat and all over Northern India, except Bengal: Kéritikadi 
Améanta in Guzerat, hence called Southern Vikrama; Chattradi and Péarniménta in 
North India, hence called Northern Vikrama. Other names, “‘ Malava era”; and 
also simply ‘‘Samvat.” The Vikrama years, expired, from A.D. 500 to A.D. 2000 
are regularly shown in able I[, and from A.D. 700 to A.D. 1999 in the Ephemeris. 

(4) Saka era (expired year = A.D. year minus 78). Extensively used in 
India both in the past, and at present. Méshddi (fcr solar year) and Chaitradt 
(for luni-solar year): generally amanta, but parnimanta in Northern India, Saka 
equivalents of Kaliyuga and Vikrama years, expired, from A.D. 500 to A.D. 2000, 
are regularly given in Table II, and from A.D. 700 to A.D. 1999 in the Ephemeris. 
Current Saka years are often quoted in inscriptions, in which case the formula is, 
current aka = A.D. year minus 77. 


* The saptarishis are supposed (by an astronomical fiction) to occapy each nakshatra for 1U0 years; in other 
words they g» round the circle of the nakshatras in 2,700 years. Thie convention is merely equivalent to our reckon- 
ing by canturies. Thus when Varabamihira, qaoting from Garga, says that the rishis were in Magha (nakshatra 
No. 10) during the reign of Yudhishtira, he means that the epoch was removed by 7 centuries from another when 
the rishia were in Kpittika nakshatra; and if we suppose that the astronomical fiction of the longitudes of all 
heavenly bodies being 0° at 0 day in 0 year Kaliynga, was applied to the saptariahis also, and that their 0 longitude 
was in Krittika (which was an anoient reckoning), the epoch referred to by Vara’hamihira would be circa 2500 
B.C. to 2400 B.C., and Varahamihira’s year-date for Yudhishtira’s reign is actually A.D. 78 — 2526 years=2448 B.C. 
See Paper (v) in the appendix “ Astronomical references in the Mahabharata.” 
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(5) Kollam era (current year = A.D. year minus 824). Used in Malabar, 
Cochin, and Travancore since A.D. 825. Begins in North Malabar with solar 
Kanyé and in South Malabar with Chingam (Sitnha); always solar and current. 
English equivalents for all Kollam years are regularly given in the Ephemeris. 

(6) Bengali san (or sen) (current year = A.D. year manus 593). Méshadi, 
current solar year. Now in use in Bengal, For A.D. 700 to A.D. 1999, B. san 
equivalents are regularly given in the Ephemeris, but they are given as expired . 
years; and to find the current Bengal san, add one to the Ephemeris number. ; 

(7) Chedi or Kalachuri era (current year = A.D. year minus 247), current, 
Asfvinddi, purnimanta. 


A.D. 800 = Chedi 58 current. | A.D. 800 = Chedi 553 current. 
Mee a See 
59. OOO eer eee | » 1000, fad en 
» 0= 5 SB, * | ge ee 
My * Via. 083, 


Not now in use, but was in use under the Kalachuri kings in Western and 
Central India. | ! 

(8) Gapta (current year = A.D, year minus 319). 

A.D. 400 = Gupta 81 current. A.D. 600 = Gupta 281 current. 
» 000 a= oe tee 8 » a0 ae ey 

Not now in use. Was in use in Central India and Nepal in the centuries 
above indicated as current, Chaitradi, pirnimanta. 

(9) Valabhi era (current year = A.D. year minus 818), Ourrent, Kartti- 
hadi, amdnta, or purnimanta. | 


A.D. 400 = Valabhi 82 current: A.D. 900 = Valabhi 582 current 
ee ace ae 
” 600 a a * Tio ee en, 
», 100 = ” 382 » » 1200= » 882 ” 
,», S002 -5 £82 4. » 1800 = eee!) - + Ree 


Not now in use. Was in use in Kathiavad and neighbourhood in centuries 
above indicated. 

(:0) Vildyati year (current year = A.D, year minus 592), Kanydadi, solar, 
eurrent. 

Now in use in Orissa. Months begin invariably on the dey of sankranti 
instead of the next or the third day after. 

This era bears to the Bengali san pretty much the same relation that the 
Valabhi bore to the Gupta era. 

(11) Amli year (current year = A.D. year minus 592). Luniesolar, current. 
Lunar year changes in Bhddrapdda sukla 12th, i.e., some days before, or some days 
after, Kanya sankranti. Otherwise the same as Vildyati. Current in Orissa. 
Probably bears the same relation to Vilayati that the luni-solar year in the Telugu 
country bears to the solar year of the Tamil country (1.e., only new year day is 
different in each case). __ 

(12) Fasli year (luni-solar) in Bengal, and N.W. India (current year = 
A.D. year minus 592); purnimania and lunar ASvinddi (1.e., it begins on ptrni- 
manta Aévina, bahula pratipad) ; luni-solar year for Bengal, just as the Bengal 
san is the solar year for the same tract of country. Like all luni-solar years, the 
fasli takes the number of the next solar san. Thus, A.D. 1900 was, Bengal 
san 1307 current, but the luni-solar fas/i beginning on ASvina krishna pratipad 
of A.D. 1900 takes the number of the next Bengal san, i,e., 1308 current. Hence 
the formula for Bengal fasi2 is ‘current A.D. year minus 592. ” 

(13) Dakhan fas (current year = A.D. year minus 593) was up to A.D. 1556 
when its number was 963, a Hijra year, but from that year forward it has been 
kept as a solar year (identical in number with Bengal san), beginning, in parts of 
Bombay, when the sun enters the nakshatra Mrigasiras,* i.e. (now) about 7th or 
Sth June. ‘lhe months, their periods of beginning, and number of days are the 
same as in the Muhammadan calendar. 3 | 

(14) The Madras fasli year is an agricultural, solar, tropical year, beginning 
on Ist July and having no divisions of its own into months and days. Its formula is 


——— 


* By Kye-table g the sun enters nakshatra Mrigastras when his longitude is 53° 20’. The number of d 

: : . ays Core 
responding to this (by Table IV-C) = 56. When the solar year commences (as it did in A.D. 1911) on 13th April the 
sun's entry into Mrigasiras nakshatra would be on 56 -+ 18 = 69 days from Ist April, i.e., on 8th June, : 
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“Current fasli = A.D. year minus 590.” The agricultural or revenue year from 
Ist July 1910 to 30th June 1911 might be expressed quite as well by the expression 
‘Revenue year 1910-11” as by the expression “ Fasli 1420,” The former 
expression would convey better sense to most people, and the expression “ Fasli 
year,” the use of which a blind tradition has consecrated in Madras, serves no other 
purpose than to confuse any one who is not a village accountant or a Tahsildar. 
It is a chronological anomaly and will no doubt gradually drop out of use. 

(15) The Mahratta Sér-san, shahir-san or Arabi-san (current year = A.D. 
year minus 599) was extensively used under the Mahratta Supremacy, and is stil] 
occasionally met with. Begins, like the Dakhan fasli, when the sun enters the 
nakshatra Mrigagiras.* 

(16) Harshakala era (current year = A.D. year minus 606). Was current in 
Muttra (Mathura) in Kanauj, Nepal. Harsha 9-4 current — A.D. 700, and so on. 

(17) Nevar era (used in Nepal from A.D. ) 

878 to A.D. 1768), capired, Kart- | 
itkddi, Aninta. ‘Nevar 2], expired = A.D, 900. 
Formula ‘‘ Nevar expired = A.D. year wg evar 821, expired = A.D. 1700. 
minus 879,” J 

(18) Chalukya era (expired year = A.D. year minus 1076). This was in use 
only from A.D. 1079 to A.D. 1162. It followed the éaka months and pakshas. 
- Chalukya 24 expired = A.D. 1100. 

(19) Lakshmana Sena era: (expired year =A.D. year minus 1108, according 
to present day almanacs). Now in use in Tirhut and Mithila, but along with the 
Saka or Vikrama era. 

Dr. Kielhorn concludes that the formula for this era was (from A.D. 1194 to 
A.D. 1551). “Expired Lakshmana Sena year=A.D. year, minus 111\.” 
According to this formula A.D. 1200 would be equivalent to Lak. Sena 81, expired. 
‘The years of this era were expired, Karttikadi, amdnta, 

(20) Mahratta Raja Saka era (current year= A.D. year minus 1673) was 
established on the accession of Sivaji: the number of the year used to change 
every Jyeshtha Sukla trayodast, which was the tithi or Cate of Sivaji’s accession, 
‘Otherwise same as southern luni-:solar amanta Saka years. 

(21) Térikhi-i-lahi (= mighty or divine era), dating from the accession of 
Akbar (14th February 1556), fell into disuse temp. Shah Johan. Days and months 
were solar, without intercalations. 


SECTION xix.—Tithis in relation to festivals and vice versa. 


154. Day on which a festival is celebrated.—As a ttthi generally covers a por- 
tion of two days, it sometimes happens that though for civil purposes the tithi of 
a day is that which is current at sunrise, yet, for religious purposes, the tithi 
may have to be celebrated on the previous day when it begins. When a tithi is 
appointed for the celebration of a feast or fast, to be kept at forenoon, midday, 
late afternoon, midnight, etc., it is obvious that the feast or fast must be observed 
on the day when the tithi covers the prescribed part of the day. The day for 
such purposes is divided, first of all, into five portions between sunrise and sunset. 

(1) Prdiahkdla, or early forenoon, 6 ghatikas from sunrise. 

(2) Sangava, or forenoon, 6 to 12 ghatikas from sunrise. 

(3) Madhyéhna, or midday, 12 to 18 ghatikas from sunrise. 

(4) Aparahna, or afternoon, 18 to 24 ghatikas from sunrise. 
(5) Sdaydahna, or late afternoon, 24 to 30 ghatikas from sunrise. 

(a) The 4 ghatikas before sunrise are called arunodaya or rise of dawn. 

(b) The 6 ghatikas after sunset are called pradosha or evening. 

(c) The 2 ghatikas in the middle of the night are called niSitha, 
midnight. 

(d) A festival marked as purvaviddha is celebrated on the first day of the 
tithi, not on the second. A festival celebrated on the second day 
on which a tithi is current is said to be paraviddha. | 

N.B.—Tithi dvayam.—-T wo tithis meeting, i.e., one commencing and the other ending, between 
18 and 24 ghatikas after sunrise, when a similar meeting does not take place next day. 


* By Eye-table s the sun enters nakshatra Mrigasiras when his longitude is 58° 20’. The number of days 
corresponding to this (by Table 1V-C) = 56, When the solar year commences (aa it did in A.D. 1911) on 13th 
April, the sun’s entry into Mrigasiras nakshatra would be on 56 + 13 = 69 dayr from Ist April, i.e., on 8th June. 
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155. Festivals connected with nakshatras as well as tithis—On_ the nakshatra 
Sravishtha (No. 23) in lunar Sravana, the ceremony of Upakarma (Avani Avittam, 
is celebrated. Eye-table, section g shows that this festival would ordi- 
narily fall about full moon in Sravana, In the same manner, all festivals 
associated with particular nakshatras may be equally well connected with parti- 
cular tithis. In Southern India, however, it is usual to connect nokshatra festivals. 
with certain solar months in which they are celebrated; e.g., Panguni Uttaram 
(i.e., Uttara Phalguni nakshatra in the solar month called Pangqunt), Chittirat< 
Milam (i.e., Mila nakshatra in the solar month called Chittirwi); Avani Avittam 
(vide supra\, etc. Tithi festivals are also often connected in Southera India with 
solar months ; and if a festival falls, for instance, on Sukla panchami in a parti- 
cular solar month, and there are two Sukla panchamis in that month, the first is 
called sinya titht and the second only is celebrated. 


Occasionally something else is required for the celebration of a feast besides 
the concurrence of a tithi and a nakshutra; and there are also festivals and fasts 
which cannot conveniently be arranged under tithis. Such matters are arranged 
in the following alphabetical notes, which will be of interest to the general reader 
as well as to students of epigraphy. 


156. Amavasya: the Tarpana or minor Sra@ddha should be in aparahna. If it 
occurs in aparahna on two days, and is less than 60 ghatikas in length, it is kept 
on the first day ; otherwise (i.e., if of normal length or longer) on second day. If 
not occurring in apardhna of two days, it should be kept on the first day. The 
same rule is observed for Sraéddhas. 

Suklayajurveda.—Amavasya is kept on the third day, before moonrise. 

Time for yagas (yajnya kala)—The last fourth part of a parva (i.e., either 
amavasya or paurnami) and first three parts of pratipad are suitable as ydgakdla. - 
If there is yagakala on two days, then the day on which the kéala is, current at 
noon is the proper day. 

Chaturdasi (14th tithi)—Bahula chaturdasi in every month is Sivaratri, but 
Magha ba. 14 is Maha Sivaratri. 

Chaturmasya dvitiyas.—Bhadrapada ba. 2; Ashadha ba. 2; Phalguna ba. 2; 
Karttika ba. 2. 

The bahula dviiiya in Ashadha, Sravana, Bhadrapada and Aévina is called 
Astinyasayana vrata and the fast is broken at moonrise. 

Ekadasi (11th tithi).—Hvery ekadasi is sacred, like every amavasya, and 
receives a special name. It is called Vijaya when joined with the nakshatra 
* Punarvasi.” The following are the names of the 24 ekadaSis: (12 in bright 
halves and 12 in dark halves of the 12 lunar months) :— 


Month, Suklapaksha. Bahnulapaksha. | 
Biers. | 

;Chaitra ... nee ... | Kamada ekadasi ... Se a | Varathini ekadasi. | 
Vaisikha ... as ... | Mohini Oo pe so a | Apara do. 
Jyéshtha ee ... | Nirjala (3 Paper eae Ped . | Yogint do. | 
Ashadha ... wee ... | Vishnusayan otsava ; Sayant or Vishnu-| Kamuda do. 
| Sayani ekadaéi (i.e., Vishnu going to or | 
I sleep). | Kamika do. 
|Sravana ... nee ... | Putrada ekadusi ... ae o86 | Aja do. / 
| Bhadrapada ts ... | Vishnuparivartanotsava or Parivartini| Indira do. 


ekacaési (Vishnu turning on his side, 


and 12th tithis meet in nakshatra 


called Vis'nnérinkhala, when 1)th! | 
‘ Sravana.’) 
Aévina_... #5 ... | Pasinkasa ekaidasi ‘is te ...| Rama do. 
|Karttika ... ah ... | Prabodhini ekadaéi (waking of Vishnu), Utpatti do. 
Bhishma panchakavrata commences, 
Margasirsha tis ... | Moksbada ekadaéi ons ae | Saphala do. 
Pausha..... Mt .. |Patrada ekadast or Mukkotti or| Shattila do, 
Vaikunthe ekadaAi. | 
Magha se... sin ... ) Jaya ekadaéi oe tes <r «| Vijaya do. | 
Phalguna ... ae ... | Amalaki ekadaséi .., ck ove ..«| Pipamochint eka- 
dad, 
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(Vaishnavas).—If dasami ends after 56 ghatikas, the fast is on dva@dasi day. 

If on ekadasi day, there is any part of nivami or dasami day, then also the 
fast should be kept on dvadasi. 

If dvadasi touches three days, then the fast is on the day which is wholly 

_ dvddasi and paranam on the next day when dvadasi ends. 

In any other case, esddasi is the fast day and dvadasi the day of paranam. 

Sanyasins and widows of all creeds observe this rule for ehadasi. 

(Smarthas)—Even if dagamit ends after 56 ghatikas, the fast is kept on 
ekadasi. 

If dvadasi touches three days, Smarthas observe the first dvadasi day as 
ekadasi. 

(Kamya ekadasi).—Those who observe ekadasi for ki#mya purposes (begetting 
children, etc.) observe the Smartha rule: those who observe ekadasi for maksha 
(like Sanyasins) observe the Vaishnava rule. 

If a death occurs on the day of ekéadaSi fast, whether it be ekadasi or dvadasi 
tithi, then the Sraddha is on the next day. Only Madhvas and Tengalai 
Vaishnavas observe this rule: Smarthas and Vadagalai Vaishnavas observe the 
éraddha on ekadaéi fast day also. 

Grahana.—For 9 hours before commencement of a lunar eclipse, and for 12 
hours before commencement of a solar eclipse, neither Sraddha nor meals are 
allowed : they are allowed after mdksha, i.e., release of the eclipsed body. On the 
occasion of a grasthodaya, eclipse of the moon. (when moon rises in an eclipsed 
condition), neither éraddha nor meals are allowed during day, and after mdksha, 
performers of purnima éraddha must fast and perform sraddha next day, but others 
may have food at night. 

Grasthasthamanam (lunar eclipse).—If the moon sets in an eclipsed condition, 
meals are allowed only after next moonrise, except to the performer of Sraddha, 
who must fast in the night and perform Sraddha next day. 

According to Manu, no sraddha on account of a tithi can be performed at 
night, but éraddhas on account of eclipse must be performed during the time of 
eclipse, even if it be at night. 

Jayanti— 

1. Matsya jayanti—Chaitra su, 5 (aparahna). 
2. Kiurma jayanti—Jyeshtha su. 12 (pradésha). 
3. Vardha jayanti—Chaitra su. 9 (aparahna). 
A, Narisimha jayanti—Vaisaikha su. 13 (pradosha). 
5. Vamana jayanti—Bhadrapada su. 12 (madhyahna). : 
6. Parasurama jayanti—Vaisakha su. 3 (between $ and 9 p.m.). 
7. Sri Rama jayanti—Chaitra su. 9 (madyahna). 
8.° Balarama jayanti—Bhadrapada su. 3 (madydhna). 
- 9, Krishna jayanti—Sravana b. 8 (must be current at midnight). 
10. Bauddha jayanti, Kalki jayanti—Jyeshtha su. 3 (praddsha).' 


Kalpadi— 
Ktrma kalpadi—Chaitra su. 5 
or Chaitra Amavasya. Rm 
Parthiva kalpadi—Vaisakha ba. 2. s 


puroa 


Pralaya kalpadi—Margasirsha su. 9. 
Varaha kalpadi—Magha su. 13. 
Brahma kalpadi—Phalguna ba. 3. ) 
Madhva tirthams and Punyadinams.—South of Madras, Madhvas observe 
these commemorations as aparahua vyapini and North of Madras, they observe 
them as udaya vyapini, becayse the days are days, not of birth, but of death. 
These festivals are associated with lunar months and tithis, and are inserted 
in the general list accordingly. 
Manvitdi— 
List of Manvddis—— _ 
1. Svarochisha—AS$vina su. 9. 
9. Sviyambhuva—Karttika su. 12, 


15 


Savitri kalpadi—Ka@rttika su. 7. 


( 
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3. Uttama—Chaitra su. 3. 

4. Tamasa—Bhadrapada su. 3. 

5. Agnisaévarni—Sravana Amavasya. 

6. Raivata—Pushya su. 11. 

7. Chakshusha—Ashadha su. 10. . 

8. Vaivasvata—Magha su: 7.. 

9. Siryasivarni—Bhadrapada su. 7. 
10. Rudrasavarni—Ashadha ba. 8. 
1]. Indrasivarni—Karttika ba. 8. 
12. Brahmasivarni—Phalguna purnimda. 
13. Rauchyaka—Chaitra ptirnima. 
14. Bhauchya—Jyeshtha pirnima, 

N.B.—Manvidi and Yugédi, occurring in suxlapaksha, should be in pvirvdhna, i.e., before nuon : 
if they occur in krishnapaksha, they should lie within aparahna, i.e., afternoon. 

Masa Sivaratri—Every month, ba. 14 (pradosha or pirvaviddha) is Sivardtri. 
See Chaturdas?.* : 

Panchadasi (15th tithi).—A sukla 15 or pirnima (full moon) is. called 
Somavati when it falls on Monday and is special for donations. 

It is called chidamani when it is further joined with an lunar eclipse. 

Most pirnimas receive special names, which are given in the general list. 

Paraviddha, a tithi kept on the day on which it ends. 

Pratipad (1st tithi)—The Chaitra Sukla pratipad, ie., that which precedes 
the Mésha sankranti, is the beginning of the Hindu lunar year, new year’s day 
(lunar) being that on which the pratipad is current at sunrise. (When there is 
an adhiku Chaitra, that begins the year.) ‘he tithi is therefore called Vatsara- 
rambha (commencement of the year). It is also Navardtrdrambha, there being 
another Nuvaratrérambha on Asvina Sukla pratipad. | 

Parvaviddha.—aA tithi kept on the day on which it begins, provided it begins 
more than 4 ghatikas before the sunset of one day and ends before sunset of 
following day. : 

Pushkara, or festival of a river, is celebrated when Jupiter enters certain 
signs of the zodiac. The signs for the 12 chief rivers are— 

Jupiter in Mésha—Ganga, Jupiter in Tala—Kaveri. 
: Rishabha— Reva. * Vrischika— Bhimaratht. 
3 Mithuna—Sarasvati. se Dhanus—Pushkaram. 
= Karkataka—Jamna. 3s Makara—Tungabhadra. 
s Simha—Gddivart. a Kumbha—Indus. 
. Kanyaé—Krishoa. < Mina—Sapranitantasi. 


The moment of Jupiter’s entry into a rasi is the Pushkaram, and the period 
of the festival is 12 days. 

A rasi into which Jupiter enters twice (i.e., before retrogression and after) 
is counted only at second entry. 


N.B.—For time of entry of Jupiter into the several raéis, during the years 1024 B.C. to 
1999 see Tables V-A and V-B. 8 u C. to A.D, 


Sankramana.— When sankranti occurs during daylight, it should be observed 
as closely as possible: if after sunset, it is kept on the first day in the case of 
sankranti occurring before midnight: otherwise, next day. If at midnight, it 
may be kept on either day, Rishabha, Sithha, Vrischika, Kumbha sankrantis 
(sthira rési sankrantis) are called Vishnupdda. Mithuna, Kanya, Dhanus, Mina 
(dvisvabhava rasis) are called Shadas?ti punyakala. 

Mésha and Tula sankrantis are called Vishuvat punyakala, Karkataka and 
Makara sankrantis are called respectively Dakshinayana and Uttarayana 
punyakala. a : : 

Sopapadas.—Jyeshtha su. 2, ASvina su. 10, Magha su. 4 and 12 (parvahna). 

Tisroshtakas.—7th, 8th and 9th tithis in bahula paksha of Margasirsha, Pushya, 
Magha, Phalguna (apardhna). : 

Updkarma.—Sravana su. 15 (samgavavyapini 6 ghat. to 12). For Yaj 
if Sankramana, Mtidham, heliacal i of "Tupi . : mee or sclipsh seseal 
then the upakarma is on BbAdrapada pirnimé; if that also is objectionable, then 
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the people observe it in Ashadha; but this is not according to the sastras, which 
require it in this case to be performed in Sravana month. 1 

‘* Sravana ” nakshatra is the date for Rigvedis, whether the tithi be su. 14 or 
15 or ba. 1. 

For Vajasaneyis, pirnima must be madhyahna vyapini. 

In Simha month, ‘“‘ Hasta” day is upakarma for Simavedis south of the 
Narbadha, For those north of the Narbadha, * Hasta” nakshatra in Sravana 
month is the appointed time. } 

Vatsarérambha—lit: beginning of the year, is the name given to Chaitra gu. 
1, which marks the commencement of the Hindu lunar year, and which is the su. 1 
immediately preceding the Mésha sankranti. When there is an adhika Chaitra 
su. 1 of that month begins the year. Pratipadis péraviddha, i.c,, it is kept on the 
day on which it ends. When pratipad is kshaya, it is kept on Amavasyaé day: 
when it touches three days, it is kept on the third day. 

_ Yogas-~— 

Budhashtamt.—Su. 8 + Wednesday in any month. 

- Ekadasi Guruvdra vrate.—Hkadasi + Thursday in any month and either 
paksha. | 

Sani trayddasi.—Shashthi + trayddasi in any month and either paksha. 

_ Krishndigaraka chaturdas vrata.—Krishna paksha 14+ 'Tuesday in any month 
(divavyapini, i.e., must be between sunrise and sunset). 

Strinam chandradarsanam.—The whole of the night from sunset to sunrise 
must be piirnimaé without occurrence of chaturdasi. 

Amavisya Somavara vrata.—Monday + Amavasya. ) 

Bhanu saptam?,—Sunday-saptami, any month and | Tithi must be current 

either paksha. + at sunrise and noon 

Angaraka Chaiurtht—Tuesday + chaturthi. (divavyadpint). 

Ashtami, Sémavara vrata.— Monday -+ashtami. 

Mahapaurnami vrata.—Moon and Jupiter should join in the nakshatra whence 
the month takes its name. | : 

_ Mahamagha.—Saturn in Mésha + moon in “ Magha ”+ Jupiter in Sithha-+ sun 
in “ Sravana”’ nakshatra. 

Makavyatipata.—Jupiter and Mars in Simha+ Venus in Mésha + su. 12 + 
‘‘ Hasta ” nakshatra in any month. - 

Govindadvadasi.—Sun in Kumbha-+ Jupiter in Dhanus-+ Sukha (i.e., auspicious) 
tithi, vara, and nakshatra in Phaleuna éukla paksha: otherwise sun in Kumbha + 
Saturn in Makara + su. 12 + “ Pushya”’ nakshatra. 

Kahayoga—Tyajya at mecting of Amavasya and pratipad. 

Yugadi— 

Kritayugadi—Karttika su. °. 

Tretayugadi—Vaisakha su. 5. 

Dvaparayugadi—Magha Amavasya. 

Kaliyugadi—Bhadrapada ba. 13. 

Manvadi and Yugadi occurring in Sukla pakshu should be in pirvahna, 1.6., 
beforenoon: if they occur in krishna paksha, they should be within aparahna, ie., 
afternoon. 

Yuganta— 


Krétayuganta—Simha = sankranti. ) 
Tretéayuganta—Vrischika 53 | Same rule as for sankranti. 
Dvaparayuganta—Vrishabha ,, r q.v. a3 regards time of day. 
Kaliyuganta—Kumbha e 
157. Table of Hindu fasts, feasts and festevals— 
Note.—The sign + means “combined with.” The abbreviation “ when + ” means “‘ when the tithi in question 


‘Beombined with.” Asterisks refer to the alphabetical list prefixed to this table, 
Chaitra. 


Sv. 1. Chandra Vatsarfirambha. Navaratrarimbha Nimbakusuma pakshana. 
,, Védavyasa Tirtham (Madhvas), 
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Su. 3. Anddlana-tritiya (paruviddha). Gauri-tritiya Matsajayanti (afternoon).. 


Manvadi. 
Su. 5. Lakshmi panchami or Sripanchami (purvaviddha). Kalpadi * (pur- 
vahnu). . 
Su. 8. Le (paraviddha) ; bathing special when + Wednesday + 
Nak. “ Punarvasi.””’ ASokashtami. : 

Su. 9. Rama navami or Sr7r@ma jayanti (madhyahna). Varaha jayanti apa- 

rahna Kavindira-tirtham (Madhvas). 

Su. 10. Dharmaraja daSami. 

Su. 11. Délotsava. Kamada ekadasi, See Hkddasi. 

Su. 12. Vamana dvadasi. Jaya; when + nakshatra “ Pushya.” See Dva- 
dasi.* 

Su. 13. Madana traydda$i (pirvaviddha) or Ananga piijana vrata; god of 
love worshipped. Satyavrata tirthanaém punyadinam (Madhvas). 

Sv. 15. Damanakotsava (pérvaviddha) ; (special for bathing when + Sunday, - 
Thursday or Saturday. Manvadi*™ (forenoon). Hanumatjayanti.. 
Viraraghava tirthanam punyadinam (Madhvas). 

Ba. 3. Vagisa tirthaném punyadinam (Madhvas). ° 

Ba. 11. Vartithini ekadasi. Satyayvijaya tirthaném punyadinam (Madhavas). 

Ba. 13. Varuni; when + Nak. ‘‘ Satabhishaj.” Mahavaruni; when + Nak. 
‘‘Satabhishaj ’’ + Saturday. Mahamahavaruni; when + Nak, 
“ Satabhishaj”’ -+- Saturday + Yoga Subha. Satyapriya tirthiném 
punyadinam (Madhvas), 

Ba. 15. Kalpadi.* 3 

Vaisakha. 

Su. 3. Akshayatritiya (peérraviddha) ; special when + Wednesday + Nak. 
“Rohini.” ‘l'rétayugadi. See Yugddi." Parasuréma jayanti.. 

Su. 4. Vidyadhiraja tirtham (Madhvas). 

Su. 5. Sankara’s birthday. 

Su. 6. Ramachandra tirtham (Madhvas). 

Sv. 7%. Ganga saptami or Gangotpatti; birth of Ganga; midday. 

Su. 11. ParaSurama ekadasi. Mohini Kkadagi. 

Su. 12. Vyatipata (when Nak. “ Hasta” + Jupiter and Mars in Simha + Sun 
in Mésha). 

Su. 13. Narasimha jayanti (pradésha). 

Su. 14. Narasimha jayanti. 

Su. 15. Vaisakhi purnima. Sampat Gauri vrata (paraviddha). Kirma 
jayanti (praddsha}. See Jayanti* Maha-Vaisakhi; when purnima 
+ sun in Mésha + Jupiter in Dhanus + Mars in Makara + Saturn 
in Tula + Nak, “ Visakha” + Variya yoga + Sunday. 

Ba. 8. Kalpadi* (parvahna). 

Ba, 11. Apara ekadasi. 

Jyeshtha. 

Sv. 2. Sopapada. Satyasandha tirtham (Madhvas). 

So. 38. Rambha-tritiya (pérvaviddha); worship of Bhavani. Buddha 
Jayanti. Kalki jayanti (praddsha). 

Su. 6. Aranya Gauri vratam (pdéraviddha). 

Su. 10. DaSahara (expiation of ten sins), or Gangavatara. J yéshtha Su. 10 + 
Wednesday (or Tuesday) + Nak. “ Hasta” + Yoga “ Vyatipata ’” 
is called DaSaHart. 

Su. 11. Nirjala ekadasi. 

Su. 12. Ramalakshmana dvadasi. Kiirma jayanti* (praddsha). 

Su. 15. Rishabha pija. Mahajyeshtha (Jupiter’ in Aindra, ie, Nak. 
“‘ Jyeshtha ’’ + moon in Aindra or Nak. “ Jyeshtha’’ + sun in 
Nak. “ Rohini” + Jyeshtha ptrnima. Manvyadi* and Vata Parni- 
ma or Vata Savitri (pirvaviddha). . 

Ba. 2. Satya pirna tirtham (Madhvas). 

Ba. 8. Raghu variya tirtham (Madhvas). 

Ba. 8. Triléchana pija. 
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. 1J. Yogini ekadasi. 
. 14, Satyabhinava tirtham (Madhvas). 


15. Vata Savitri vratam (pérvaviddha). 


Ashadha. 


2, Ratha-yatra dvitiya or Ramarathétsava, 

3. Satyadhiraja tirtham (Madhvas). 

5. Skanda-panchami (p&raviddha). 

6. Kumara shashthi (péraviddha). | 

?. Vivasvat saptami; (when + Nak. “ Pirva-Phalguni”). 

0. Lakshmivratarambha. Saka vratirambha. Manvadi* (forenoon). 

1, Sayana ekadasi (not to be observed in adhika month); or Vishnu- 
ee ekadasi or VishnuSayandtsava; (ie., Vishnu going to 
sleep). 


. 12. Gopadma vratarambha. Chiiturmasya* vrata commences. 


14, Pavitraropanam (pdraviddha). See Upakarma.* 


. 15. Vyasaptrnima (6 to 9 ghat, after sunrise). Harifayanam, (Sayah- 


navyapinz). Manvadi * Sivasayanotsava or Kokila vrata or Vyasa- 
tija. 7 | 
2. Chaturmasya dvitiya.* Asiinyasayana vrata; fast broken at moon- 
>’ -Pise. 
3. Srivijaya tirtham (Madhvas). : 
7. Special, when + Nak. “ Revati’? + Tuesday. 
8. Manvadi.* 


. 11. Kamada or Kamika ekadasi. v. Ehadasi.* 
. 12. Pépanasini, when + Nak. “ Rohini.” See Dvédasi.* 
. 15. Satyadisa tirtham (Madhvas). 


Sravana. 


3. Madha-Srava (in Guzerat). | 
. Nagapanchami (paéraviddha) ; worship of snakes. 


5 
. 6. Suryashashthi (paraviddha). Hala-shasthi. 


7. Satyavara tirthanam punyadinam (Madhvas). 
10. Dadhivratarambha. } 


. 11. Putrada ekadasi. 

. 12. Damodara dvadasi, Vishnoh-pavitraropanam. 

. 14. Varalakshmi vrata, on Friday, nearest to purnima in Suklapaksha. 

. 15. Hayagrivotpatti ; Upakarma.* Rig-yajuh-Sravani. Rakshabandhana 


(tying a string round the arm), or Rakiptrnima; or Narali- 
pirnima (when coconuts are thrown into the sea). 
Hayagriva jayanti; or Hayagrivotpatti. © 


. 2. ASinyaSayana vrata. See ‘‘Chaturmasya dvitiya.”’* Raghavendra- 


swimi punyadinam (Madhvas). 


. 3. Kajjali-tritiya 

. 4, Bahula chaturthi; when cows are worshipped. 

. 7. Sitalé saptami or Sitalé-vrata (purvaviddha). 

. 8. Janmashtami. Krishnashtami or Krishna-Jayanti. Special when + 


Nak: ‘ Rohini”; less so when joined only to Monday or Wednes- 
day Manvadi.* Vaishnavas observe this invariably in Simha 
month. 


. 11. Aja ekadaéi. 

. 12. Jayanti; (when + Nak. “ Punarvasii’”’). See Dvadasi.* 
. 13, Satyadharma tirthanam punyadinam (Madhvas). _ 

. 15, Pithori or Kuéotpatini (end of Sravana). Manvadi.* 


Bhadrapada. 
1, Mavunavratam (purvaviddha). si 
3. Shodasomayratam. Varaha jayanti (see Joyantt*). Haritélika; 
worship of Parvati. Manvadi.* Siva (a name for this tithi), 
Balarama jayanti (madhyahna). : 
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So. 4. 
Suv. 5 
Su. 6 
Suet. 
Sv. 8 
Su. 9. 
Sv,.-i0; 
Sv. 11. 
So. 12. 
Sv. 14. 
Sv. 15. 
Bases 
Bas 22 
Bie 
Ba. 6 
Ba. 8 
Ba. 9 
Bi 10 
Ba. jl 
Ba. 12 
Ba. 18 
Ba. 14 
Ba. 15 
Su. 1 
$v. 6 
SU =z 
Su. 8 
Su. 9 
Su, 10 


Vindyaka chaturthi (madhyahnavydpint) Spl. whea + Sunday or + 
Tuesday. 


. Rishipanchami (aparahnavyapini). 


. Champa shashthi (when + Nak. “ Visikha”’ + Yoga Vaidhriti + 


Tuesday). Sirya shashthi (pé@raviddha) or Skanda shashthi. 
Amuktaibharana saptami (puérvaviddha). Jayasaptami Aparajita, 
Manvadi.* 


. Durvashtami (pirvaviddha). Jyeshtha pija (when + Nak, “ Jyesh- 


tha”). Jyeshtha-Gauri-pijna-vrata, when + nakshatra ‘ Jyesh- 
tha.” 

Nandanavami. Adhukha-navami. 3 

Kshiravratarambha. Satyashthakama  tirthanam punyadinam 
(Madhvas). . 

Vishnu parivartandtsava or Parivarttana ekadasi. Lakshminara- 
yana Yoga. | 

Kalki-dvadasi. Sakrottapanam. Vamana-jayanti (madhyahna) (see 
Jayanti *). Sravana-dvadasi (when + Nak. Sravana, + Wednes- 
day). Vijaya, (when + Nak. “ Sravana”). See Dvadasi.* 

Anantavratam or Anantapadmanabha Chaturdasi (piérvaviddha) ; 
must be current for 3 muhiirthas, z.e., 6 yhatikas, after sunrise; 
and for those who perform this vrata for the first time, the tithi 
must be current at noon. , 

Praushthapadi ptrnima or Sraddha. 


. Mahalayapaksharambha- (Mahalaya when + Nak. “ Bharani” in 


aparahna). 


. AétinyaSayana-vrata. ‘‘ Chaturmasya dvitiya.” * 
. Brihatyuma vratam (paraviddha). , 
. Chandrashasthivratam. Kapila shasthi (when + Nak. “ Rohini’ + 


Yoga ‘* Vyatipata’”’? + Sun in ‘ Hasta” + Tuesday. 


. Rudrashtami (pradéshakdla vydpint). Madhyashtami. Mahalakshmi 


vrata (pirvaviddha). Ashtaka Sraddha. 


. Durga navami (in Maharashtra). Gajagauri vratam (when + Sun 


entering nakshatra ‘‘ Hasta’’). 


. Harigenkara Yoga (pirvovidaha), when there is a concurrence (1) of 


ba. 9 and ba. 10. (2) of Nak. “ Punarvasii” and Nak. ‘Pushya,” 
(3) of ** Sivaydga ” with “ Siddhayoga,” and (4) of “ Garijakarana ”’ 
with “ Vanijakarana”’; for 8 ghatikas by day or night; may be 
kept in adhika months. 


. Indira ekadasi. 
. Yatimahalaya (aparahna vyapin?). Jaya (see Dvadasi *). 
. Gajachchaya (when + Sun in “ Hasta” + Nak. “ Magha”), Kali- 


yugadi. See Yugddi.* Magha trayddasi (Nak. “ Magha ”). 


. Vishasastrahatanim Mahalaya. 
. Sarvapitri or Mahdlaya Amévasya. Special, when sun and moon 


are both in Nak. “ Hasta.” Madhava tirthanam punyadinam 
(Madhvas). 


A$vina. 


, 


® 
. Chandipiijarambha or commencement of Navaratri (paraviddha). 


Stanavriddhi Gauri vratam. 


- Upangalalita Gauri vratam: esp. in Maharashtra (puirvaviddha). 


Sarasvatipijarambha (“ Mila” Nak.), Lalita panchami. 


. About this tithi, when it concurs with Nak. « Mila,” Sarasvati is 


worshipped. Satyaprayana tirthandm punyadinam (Madhvas). 


- Mahashtami (Spl. when + Tuesday). Satyaparakrama tirthanam 


punyadinam (Madhvas). 


- Mahanavami (parvaviddha) or Durgi-navami Manvadi.* Ayuda paja. 
. Vijayadasami or DaSara (piirvaviddha) ; (Spl. when + Nak. “ Sra- 


vana”’). Rajnya pattabhishekha (pa@raviddha). 
Sarasvatipija (ends in ‘“‘Sravana” Nak.) Dvidala vratarambha: 
Buddha-Jayanti. (See Jayanti.*) Sopapada 


bat peed 
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Pasankusa ekadasi, 

Padmanabha dvadasi, Godvadasi (pradasha vydpin?). Vijaya (when 
+ Nak. “ Srevana ”). See Dvddasi. * 

Dhanaphalavratarambha, when + Sunday. Kaumudyutsava 
(purvaviddha). Kojagari pirnima or Kojagari vrata; worship of 
Lakshmi and Indra. Games of chance, Navarua pirnima (when 
new grain is cooked), 


. ASunyiSayana-vrata. See “ Chaturmasya dvitiya.” * 

. Chandrodaya Masa vratam (péraviddha). 

. Rama ekadasi. 

. Govatsa dvadasi. 

- Dhanatrayodasi ; when money lenders worship money. 

. Narakachaturdasi (purvaviddha) or Dipavalipanam, Dipadanam. 


Svatyabuyauga (at moonrise). 
_N.B.—Dipavali is special on this tithi if joined to Nak. “ Svati.”’ 
Kedara vratam. (paraviddha). 


Karitila. 


. Balipratipad or Balipiija. 
. Yamadvitiya (aparahnavydpini) or Bhratridvitiya. 


. Alochana Gauri vratam ( paraviddha). 


Naga chaturthi (paéraviddha ; madhyahna vydpini). 


. Mahashasthi; special for feeding of Brahmans when it falls on 


‘l'uesday. 


. Kalpadi * (paérvahna). 


Go-ashtami (paraviddha),. 


. Kretayugadi. See Yugddi. * 
. Satyavara tirthanam punyadinam (Madhvas). 
. Bodhana ekadasi or Prabodhini ekadasi. Bhishmapanchaka vrata. 


Vedanidhi tirthaném punyadinam. (Méadhvas.) 

Yogeévaradvadasi. Kshirabdhi mahotsava. Chaturmasya vrata * 
(begins). Prabddhotsava or Utthaina dvadasi (preparation for 
waking Vishou). ‘Tulasi vivaha. Manviidi.* 


. Vaikuntha chaturdasi—midnight (rdt/ivydpim). Tulasi vratodhya- 


panam. 


. Special (when-+ Nak. “ Krittika’’). Jvalatoranam (pradésha vydpini). 


Dhatri yoga (when + Nak. “ Krittika”’). Manvadi *Chaturmasya 
vrata (ends): Tripuri pirnima or tripurdtsava. Mahakarttiki 
(when + Nak. “ Rohini’’), or when moon and Jupiter are both 
in Nak. * Krittika”’? on Karttika sv. 15. Padmakayoga (when + 
Sun in Nak. “ Visikha” + Moon in Nak. “ Krittika”). Krittika 
Festival. 


. Karttika “ Chaturmasya dvitiya.”* 
. Vidyanidhi tirthanim punyadinam (Madhvas). 
. Krishnashtami v. Ashtum7." Kala-Bhairavashtami or Kala-Bhai- 


rava jayanti. Manvadi.* 


. Utpatti ekadasi. . 


Yamadipa (praddsha nyapinz). 


. Padmanabha tirthanim puuyadinam (Madhvas . 


Margasirsha. 


. Nagapija or Nagapafichami. 
. Skanda shashthi (pirvaviddha), or Mana shashthi, Champa shash- 


thi; Siva worshipped as Khandoba. Spl. when + Sunday or 
Tuesday + Nak. “Satabhishaj” or + Yoga “ Vaidhriti.” 


. Mitra saptami (pérvaviddha). Stiryavrata. 

. Kalpadi (purvahna). 

. Satyanidhi tirthanam punyadinam (Madhvas). 

. Mokshada ekadasi. Satyanatha tirthanaém punyadinam (Madhvas). 
z. Mataya-dvadasi. Akanda dvadasi vratam. 
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Hanumad vratam (Abhijitvuapini). : 
Pashanapakshana (praddshavyapint), or Pashina chaturdasi. Datta- 
treya jayanti (in some places ; elsewhere it is su. 10). 


. Spl. for donations of salt, when + Nak. ‘‘ MrigaSirsha.”” Chandra 


Pija (praddsha). Siva Puja (“ Ardra” Nak.). Dattatreya or 
Dattajayanti. Ardré festival.* ) 


. Raghunatha tirthanim punyadinam (Madhvas). 


Akshobhya tirthanaém punyadinam (Madhvas). 


. Tisroshtaka * (aparahna). 
. Kalabhairava Ashtami (ra@lrivydpini). Ashtake-Sraddha. Tuisrosh- 


taka® (aparahna). 


. Tisroshtaka (apardhna). 
. Saphala ekadasi. : 


- Pausha. 


. Spl. when + Wednesday + Nak. ‘ Bharani”; + “ Rohini” or 


“ Ardra,” according to some. 


. Putrada ekadasi om Mukkoti Ekadasi or Vaikuntha Ekadasi. Manvadi.* 


«Raghittama tirthianam punyadinam (Madhvas). 


. Kiirma dvadasi. pe 
. Satyakima tirthaném punyadinam (Madhvasz). 
. Tisroshtaka* (aparahna). Naraharitirthanam punyadinam (Madh- 


vas). BS . 
. Tisroshtaka * (apara@hwa), Ashtaka Sraddha. 
. Tisroshtaka * (apardhna). 


Shattila ekada:i. 


. Vidyadiga tirtham. 
. Ardhodaya; when-+Sunday-+ Nak. “Sravana ”+-yooa “ Vyatipata.” 


The tithi is called Mahddaya, when any one of the above special 
features is wanting and the others are present. Purandharacasa 
tirtham (Madhvas). 


Miagha. 


4 


. Tila chaturthi ov Kunda chaturthi (purvaviddha) Sopapada. | 
. Madana panchami (pérvaviddha). , Vasanta panchami; worship of 


Rati and Kama in forenoon ; or Sripanchami. 


. Rathasaptami (pdraviddha) or Mahasaptami Chandravarkavratam. 


Manvadi.* 


. Bhishmadarpanam (purvaviddha). Bhishmashtami. 

- Madhva navami or Ananta tirthanam punyadinam (Madhvas). 
. Bhishmapanchakam. Jaya Hkadasi. 

. Bhishmadvadasi ov Varaéhadvadasi. Sopapada.* 

. Kalpadi * (purvahna). 


Maha Maghi; when mvon and /upiter are both in Nak. ‘* Magha.” 


. Tisroshtaka.* 
. Tisroshtaka.* Ashtaka Sraddha. 


Ramadasa navami. Tisroshtaka.* 


. 11. Vijaya ekadasi. 
Rakes 
. 14, 


Tilé dvadaSi or Vijaya when + Nak. “ Sravana.” 
Mahasivu;atri— midnight nearest ba. 14, when Nak. “Sravana” is 
current; spl. when -++ yoga “Siva” + Sunday or Tuesday. 


If Nak. “ Sravana” is current at two successive midnights, the second 


15. 


is Sivaratri. 
Dvaparayugadi. See Yugadi.* 


Phalguna. 


8. Vadiraja Svamigal punyadinam (Madhyas). 
4, Santa chaturthi (péraviddha). 
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Su. 6, Satyavratatirthinim punyadinam (Madhvas). 

Su. 11. Amalaki ekadasi. 

Sv. 12. Narasimhadvadasi. 

Sv. 13. Kamadahanam: (piiraviddha) at midnight. 

The concurrence of Sunday, Saturday, Tuesday or Friday is an 

objection to the feast: chaturdasi (su. 14) is then the proper day. 
If that also is objectionable then this festival is celebrated at that 
midnight at which Nak. “ Parva Phalguni” is current. 

Su. 15. Helikotsava (séyahana vyapin?). Manvadi.* 

Holika or HutaSani ptirnima. In South India, Kaman Pandigai, com- 

memorating the destruction of Cupid or Kamadéva by Siva. 


Ba. 1. Vasantotsava. Satyabodha tirthanam punyacinam (Madhvas). 
Ba. 2. Chaturmasya dvitiya.* 

Ba. 3. Kalpadi * (purvahna). 

Ba. 4. Vyasarayaswamigal punyadinam (Madhvas). 

Ba. 5. Rangapanchami; when colours are thrown about. 

Ba. 7. Tisroshtaka.* 

Ba. 8. Tisroshtaka.* AshtakaSraddha. 

Ba. 9. Tisroshtaka.* 

Ba. 11. Papamochini ekadasi. : : 

Ba. 13. Varuni, when + Nak. ‘ Satabhishaj.” 


Maha-Varunil, when + Nak. “ Satabhishaj” Saturday. : 
Maha-Maha-Varuni, when -+ Nak. ‘ Satabhishaj” + ‘* Yoga Subha.”’ 
Ba. 15. Manvadi.* a 
158. In the following list the feasts, fasts and festivals are arranged in order 
of tithis :— 


Pratipad (Tithe I). 


The Chaitra sukla pratipad, ie., that which precedes the Mésha Sankranti, is the 
beginning of the Hindu lunar year, New Year’s Day (Lunar) being that on which the 
pratipad is current at sunrise. (When there is an Adhtka Chaitra, that begins the year.) 
The tithi is therefore called Vatsardrambha (commencement of the year), It is also Nava- 
ratrarambha, there being another Navardtrargrambhaé on Asvina sukla pratipad. 

Karttika sukla 1 is Balipratipad or Bali puja and it is pirvaviddha as to time. 

' Bhadrapada bahula 1 is Mahalayarambha, , 

Phalguna bahula 1 is Vasantotsava. 


Dottiya (Titht I). 
Ashada sukla 2 is Ratha-yatra dvitiya or Rama-rathotsava. 
Karttika éukla 2 is Yama dvitiya or Bhratri-dvitiya (because sisters make presents to 
brothers), and the time is afternoon. : 
The bahula dvitiya in Ashadha, rivana, Bhidrapada and Aévina is called Asinyasayana- 
vrata and the fast is broken at moonrise. 


Tritiya (Titht Il). 


Chaitra sukla 3 is Gauri-tritiya; also Matsa-jayant? (afternoon); also Manvadi 
(forenoon). 

Vaisikha éukla 83 is Kalpaddi (forenoon); Tretayugadi (forenoon) ; «Akshaya-tretiya 
special, when combined with Wednesday and Nak. Rohini; time (forenoon); also Parasu- 
rama jayanti. 

Jyéshthe sukla 3 is Rambha-tritiya, when Bhavani is worshipped at pirvaviddha. 

Sravana éukla 3 is Madhu-srava in Guzerat. 

Sravana bahula 3 is Kajjali-tritiyd. : ee 

Bhadrapada Sukla 3 is Varaha-jayanti (afternoon); Huriialita, when Parvati is 
worshipped ; Manvadi (forenoon). The tithi is by some called Siva. 

Phalguna bahula 8 is Kalpadi (afternoon), 


Chaturth? (Tithi IV). 


The éukla Chaturthi in every month is called Gan®*a Chaturthi or Vinayak Chaturthi; 
the chief being Magha Chaturthi (Ganesa jayanti). It is celebrated at midday, ; Tila 
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Chaturthi is another name for Magha Sukla chaturth?. It is performed in the evening and is 
pirvaviddha. Kunda Chaturthi is another name for the same festival. 


Bhidrapada sukla chaturthi is special when it falls on Sunday or Tuesday. 


‘Similarly. the bahula chaturthi in every month is Sankashtachaturtht and isa fast day 
for people in difficulties : the fast is broken at moonrise which is the time. This chaturthi is 
called Angaraka Chaturthi if it falls on Tuesday and continues till moonrise. 


Sravana bahula chaturthi is called, par excellence, Rahula Chaturthi and cows are then 
worshipped. , 


Panchami (Titht V). 


Chaitra sukla 5 is Sri pancham? according to some: it is also Kalpadt (forenoon). 


Srivana éukla 5 is Naga panchami and snakes are then worshipped. If tithi begins 
within 6 ghatikas after sunrise of one day and ends within 6 ghatikas after sunrise on the 
next day, the tithi is celebrated on the former day and that is Naga panchami. 

Bhadrapada sukla 5 is Risht panchami (midday). 

Aégvina éukla 5 is Lalita panchami or Upanga-lalita-vrata, when Durga is worshipped in 
the afternoon. . 

Margasirsha sukla 5 is Nagapija or Naga panchami. 

Magha sukla 5 is Vasanta panchami, when Rati and Kama are worshipped in forenoon. 
Sri panchami is another name. | 

Phalguna bahula 5 is Ranga panchami, when colours are thrown about. 


Shashtt (Tithi V1). 
Sravana éukla 6 is Kalki-Jayanti (sunset), the last avatira of Vishnu. 
Sravana bahula 6 is Hala Shashthi. 
Bhadrapada éukla 6 is Strya-Shashthi or Skanda-Shashthi. 


Bhadrapada bahula 6 is Chandra Shashthi. Itis called Kaptla-shashthi when it combines 
on Tuesday with Nak. Rohini and Yoga Vyatipata and the sun is in Hasta. 


Karttika sukla 6 is special for feeding of Brahmans when it falls on Tuesday. 

Margaéirsha sukla 6 is Skanda-Shasthi or Maha-Shashthi ; Champa-Shashthz, when Siva 
is worshipped as Khandoba. This tithi is special when it falls on Sunday or Tuesday and 
combines with Nakshatra Satabhishaj and Yoga Vaidhriti, or either of the two. 


N. B.—Hye-table S shows that Nak. Satabishaj (No. 24) may concur with the tithi in a year in which some 
month before Margasirsha is ‘adhika’; but Yoga Vaidhriti (No. 27) can never concur with this tithi Eye-table v. 


Saptami (Tithi VII). 


A saptami on Tuesday, combined with Nak. Revati (that is, by Hye-table, section s 
bahula 7 in Ashadha or Sukla 7 in Pausha or Magha) is very auspicious. A éukla saptami, 
falling on Sunday, is called Vijaya, and is special for donations. A sukla saptami, joined 
with the first quarter of Nak. Hasta, is called Bhadra. A sukla saptami, coinciding with a 
Sankranti, is called Mahajaya, which, for making donations, is superior even to an eclipse. 


Vaisakha sukla 7 is Ganga-Saptami or Gangotpatti (birth of Ganga—midday). 
Sravana bahula 7 is Sitala-Saptami or Sitala-Vrata, time pirvaviddha. 
Bhadrapada sukla 7 is called by some Aparajita. 

Asvina éukla 7: about this tithi Sarasvat? is worshipped under Nakshatra Mala. 
Karttika sukla 7 is Kalpadi (forenoon). ; 
Margasirsha sukla 7 is Saryavrata. 


Magha sukla 7 is Ratha-Saptami or Maha-Saptami (time, arunodhaya); Manvadi. 
(forenoon.) 


Ashtami (Tithi’ VIII). 

An Ashtami, falling on Wednesday, is special and receives the name of Budhashtami 
The Sukla Ashtami in every month is sacred to Durgé or Annaptrané; while the Bahula 
Ashtamé in every month, called Kalash{ami, celebrated at pirvaviddha, is sacred to Krishna. 

Chaitra sukla 8 is Bhavant-utpatti: when joined with Wednesday and Nak. Punarvasi : 
bathing on this tithi is special. 3 : 

Sravana bahula 8: Janmashtami, Krishnashtami or Krishna Jayanti (midnight); special 


when combined with Nak, Rohini ; less so, when joined only to Monday or Wednesday; Manvadi 
(afternoon), ; 


Bhadrapada sukla 8: JyeshthaGauri-pijana-vreta, when moon is in Nek. Jyestha. 
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Bhadrapada bahula 8: Mahalakshmi vrata (pirvayiddha) ; Ashtaka-éraddha. 
Aéyvina Sukla 8 is Mahashfami and is special when joined to Tuesday. 

Karttika sukla 8 is Gopdshtami, when cows are worshipped. 

Karttika bahula 8 is Krishnashtami, Kala-Bhairavashtami, or Kala- Bhairavajayanti. 


Margasirsha bahula 8 is Ashtaka-sraddha in the afternoon. The same is the case with 
bahula 3 in Pausha, Magha and Phalguna, 


_  Pausha sukla 8 is special when joined to Wednesday and Nak. Bharani (Rohini or 
Ardra, according to some). 


Magha sukla 8 is Bhishmashtami and is celebrated at midday. 
Magha bahula 8 is Birth of Sita. 


Navami (Tithi IX). 
Chaitra sukla 9 is Rama-navami or Rama-jayanti, at midday. 
Bhadrapada sukla 9 is Aduhkha-navami. 
Aévina éukla 9 is Maha-navami or Durgé-navami: Manvadi (forenoon). 
Karttika éukla 9 is Krit&yugadi (forenoon). 
Margasirsha éukla 9 is Kalpadi (forenoon). 
Magha bahula 9 is Ramadata navami, 
Dasami (Tithi X). 
Jyéshtha sukla 10 is Dasa-hara (expiating ten sins) or Gangavatara. 
Ashada éukla 10 is Manvadi (forenoon). 
Aésvina éukla 10 is Vijayadasami or Dasara (afternoon) ; special with Nak. Sravana ; 
Buddha-jayanti. 
Dvadas (Titht XII). 


The Dvadaé is called Maha-dvadasi in the following circumstances :— 
1lth Tithi current at sunrise on two successive days: the next Dvadaii is called 
. Unmilani. 
12th Do. do. : the Dvadasi is called 
3 Vanjuli. 
12th Tithi, to be followed by a full moon or a new moon tithi, current at two sun- 
rises—Pakshavardhini. 


12th Tithi, joined with Nakshatra Pushya, is Jaya [t.6., by Hye-table s, Bahula 12 
_ in Bhad., or sukla 12 in Phalg. or Chait,]} 


Do. Sravana is Vijaya [t.e., by Eye-Table gs, sukla 12 
in Bhad., Asv.,; Bahula 12 in Phalg.]. 

Do. ; Punarvasii is Jayanti [%.e., by Eye-table g, sukla 
12 in Phélg.; Bahula 12 in Sravana]. 

Do. Rohini is Papanasini [i.e.. by Eye-table gs, sukla 


12 in Pausha, Magha ; Bahula 12 in Ashddha]. 


Vaisikha gukla 12, joined with Nak. Hasta, and Jupiter and Mars in Simha, sun in 
_ Mesha, is Vyatipata. 
Ash&da sukla 12 is the commencement of Chaturmasya vrata. 
Sravana éukla 12 is Vishnoh-pavitra-ropanam. : 
Bhadrapada sukla 12 is Vamana jayanti (midday) ; called Sravana Dvadasi, when joined 
with Nak. Sravana, and specially, when further joined with Wednesday. 
Aévina bahula 12 is Govatsa Dvadas (evening). ; Re 
Karttika énkla 12: (1) end of Chaturmasya vrata, which began on same tithi in 
Ashadha. 
(2) Prabodhotsava or Utthina dvadas (preparation for waking 
Vishnu). =) 
(3) Tulasi vivaha (marriage of Vishnu with the Tulasi plant). 
(4) Manvadi (forenoon). 
Magha éukle 12: Bhishma dradasi. Se 
Magha bahula 12: Tila dvadaéi or Vijaya, when combined with Nak. Sravana. 


[W.B.--This con only happen when a month previous to Mégha is Adhika—See Eye-table g.] 
Prayodasi (Tithi XIII). 


‘Chaitra gukla 13: Madana trayoda% or Ananga Pajana vrata (pirvaviddha) ; God of 
“Love rorshipped. 


68 OHAP. IIl.—PRINCIPLES; SEC. XIX ; FASTS AND FEASTS; PARA. 158 


Bhadrapada bahula 18: (1) Kaliyugadi (afternoon). 
(2) Magha trayodasi, when combined with Nak. M. agha, 


(3) Gajachaya; when joined to Nak, Magha and sun in Hasta. 


Aévina bahula 18: Dhana trayddasi, when money-lenders worship money. 

Magha gukla 13: Kalpadi (forenoon). 

Phalgona bahula 13; (1) Varuni, when joined with Nak. Satabhishaj. 
(2) Mahivaruni, when joined with Nak. Satabhishaj + Saturday. 
(8) Maha-Maha-Varuni when joined with Nak. Satabhishaj + 


Saturday + Yoga Subha, 


(W.J B.—Combinations (1) to (3) can happen only when Phalguni or some previous month is Adhika—See Eye- 
table s.j 


Chaturdasi (Tithi XIV). 


Bahula Chaturdasi in every month is Sivarairi. 

Vaisakha sukla 14; Narasimha jayanti (sunset): special when joined to Nak. Svati + 

_ Saturday 5 

Sravana gukla 14: Varalakshmi vrata. 

Bhadrapada sukla 14: Ananta chaturdas. 

Aévina bahula 14; Narata chaturdas (moonrise), fasting to avoid naraka or hell. 
Dipavali (see Asvina amavasya below), may fall on this tithi if joined to Nak. Svati. 

Karttika sukla 14: Vatkuntha chaturdas (midnight). 

Margasirsha sukla 14: Pashana chaturdas 

Magha bahula 14: Maha Sivaratri (midnight, when Nak. Sravana is current). 

Special, when combined with Sunday or Tuesday and Yoga Stva. 


[N.B.—Yoga Siva ¢ can combine with Sivaratri only when some month previous to Magha is Adhika. = Eye- 
table 8. ] 


Sukla Panchadaéi (Tithi XV): sukla 15 or Parnima, full moon. 


A gukla 15 or Parnimé is called Somavatt when it falls on Monday and is special for 


donations. 
It is called Chidamani when it is further joined with a lunar eclipse. 


Most pirnimas receive special names, which are given below :— 
- Chaitra pornima&:—(1) Manvads (forenoon). 
(2) Hanumat-jayanti. 
(8) Special for bathing, when combined with Sunday, Thursday 
or Saturday. 


Vaiiaékha parnima :—Kirma jayanti (late afternoon). 


Jyéshtha pirnima :—(1) Manvadi (forenoon). 
(2) Vata pirnima or Vata Savitri (purvaviddha). 
(3) Maha-jyaishthi, when moon and Jupiter are in Nak. Jyeshtha 
and sun in Rohini. 


Ashada pirnima :—(1) Manvadi (forenoon). 

(2) Sivasayanotsava, or Kokila-vrata or Vyasapija. 

Srivana pirnima:—(1) Rig- -yajur-Sravana (i.e, Sravana for followers of = and 
Yajur Vedas). 

(2) Rakshabandhana (tying a string round ve arm) or Raki- 
pirnima or Narali purnima ee coconuts into the 
sea), 

(8) Hayagriva Jayanti. 


Praushthapadi piirnima or sraddha. 


Bhadrapada pirnima : 


Aévina pirnimé :-—(1) Kojagari piirnima or Kojagara vrata (midnight). Lakshmi and 
Indra worshipped ; games of chance. > 
(2) Navanna piirnima, when new grain is cooked. 


Karttika pirnima ;—=(1) Manvadi (forenoon). 
(2) Chaturmasya vrata ends. 
(8) Lripuri piirnima or tripurotsara. 
(4) A ag when joined to Nak. Krittika. 
(5) ha karttika, when joined to Nak. Rohini ; or when moon 
and Jupiter are both in Nak. Kriétika. 
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(6) Padmakayoga, when moon isin Nak. Krittika and sun in 
Nak. Visakha. 
(7) Krittika festival in Southern India. 
Margasirsha Parnima :—(1) Datta treya or Datta-jayanti (evening). 
_ (2) Special for donations of salt, when joined to Nak. 
Mrigasirig. ~~ 
(3) Ardra festival in honour of Siva at Chidambaram and elee- 


where. Siva, in his incarnation of Nateéa, is said to have 
been born on Margasirsha Parnima under the Nakshatra 
Ardra : the combivation could take place only when some 
month previous to Margaégirsha was adhika. (See Hyoe- 
table s.) 

Magha Parnimé Maha-Maghi, when Moon and Jupiter are both in Nak. Magha. 

Phalguna parnima: (1) Manvadi (forenoon), 

: (2) Holika or Hutasani piirnima (evening). 
(3) Kaman Pandigat (in South India destruction of the Indian 
Cupid by Siva). 


Bahula Panchadasi (Tithi XV): Amarasya—New Moon. 
A solar eclipse on Sunday is Chudamani, and is special for donations. 
Amavasya at the end of Sravana and beginning of Bhadrapada: Pithori or Kusotpatini. 
Amavasyé at the end of Bhadrapada and beginning of ASvina: Sarvapitri or’ 
Mahalaya Amdavasya: special when sun and moon are both in Nak, Hasta. 
Améfavasya at the end of A;vina and beginning of Karttika is Dipavali, with previous 
and following tithis: that on which Nak. is Svati being the special day. 
Amavasya at the end of Pausha and beginning of Magha (1) Ardhodaya, when 
joined with Sunday in day time + Nak. Sracana + Yoga Vyatipata. 


[N.B.—This can only happen when some month previous to Magha is Adhika. j 


Amavasya at the end of Pausha and beginning of Magha (2) Mahodaya when any one 
of these special features is wanting. . 
Amavasy& at the end of Magha and beginning of Phalguna; {1) Dvaparayugadi 
(afternoon). ; 3 
(2) Special for Sraddhas, when joined with Nak. Satabhishaj or Nak. Dhanishtha. 
Améavasya at the end of Phalguna and beginning of Chaitra: Manvadz (afternoon). 


N.B—Miss Underhill’s Hindu Religious Year (1921—Religious Life of India Series) contains a full popular 
account of Hindu religious fasts, feasts and festivals. j 


Szotion xx.—The Muhammadan year. 


159. The Muhammadan era, comnionly called Hejra or Hijra, is dated from 
Friday, 16 July, A.D. 622, the day of the flight of the Prophet. 


The Muhammadan calendar is not luni-solar like the Indian calendar, but 
strictly lunar. The length of the synodical month according to the Muhammadan 
- calendar is 29 days 12 hours 44 minutes. The three seconds reckoned in addition 
in the Hindu calendar are neglected in the Muhammadan. The months are alter- 
nately 29 and 30 days long, which, again, if carried out uniformly, would result in 


an error of 44 minutes per month, which, in 360 months, or 30 lunar years, would — 


emount to oer 11 days. These 11 days are accordingly added to the last 


month of the calendar in 11 out of every 30 years, and the year containing an 
extra day is, from analogy, sometimes called a leap ee eel 

_ ry-30 years form a cycle in the Muhammadan calendar. e years 
which Megne on instead of 354, are in some countries the 2nd, 5th, 7th, 10th, 
18th, 15th, 18th, 21st, 24th, 26th and 29th, Elsewhere, the 2nd, Sth, 8th, 10th, 
13th, 15th, 19th, 21st, 24th, 27th and 29th are kept as leap years. 

It wzil be noticed that the difference of usage is as regards the 8th, 19th and 
27th years in each cycle. The generality of authorities (including the Encyclo- 
pedia Britannica) have opted the 7th, 18th and 28th years of each cycle as leap 
years and the Ephemeris follows this usage. 

161. All the boots that deal with the Muhammadan calendar mention the 
above difference of usage, but they do not give the reason of it. The reason is, 
however, not far to seek. 


18 
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If we write down the accumulated error which remains at the end of each year 
by reason of the neglect to take account of 44 minutes and which was adverted to 
in the first section of this chapter, we obtain the following result under the system 
of reckoning the 8th, 19th and 27th as leap years :-— 


Year. Error. How error is corrected by leap year. Year. Error. How error is corrected by leap year. 
lst year, 8 hrs, 48’ 16th year, 20 hrs, 48’ 6th day added by leap year. | 
2nd year, 17 hrs. 36’ 1st day added by leap year. 17th year, 5 brs. 36’ 5 
8rd year, 2 hrs, 24’ 18th year, 14 hrs, 24’ 
4th year, 11 hrs, 12’ 19th year, 23 hrs. 12’ 7th day added by leap year. 
5th year, 20 hrs. 0° 2nd day added by leap year. 20th year, 8 hrs. 0’ 
6th year, 4 hrs, 48’ 21st year, 16 hrs, 48’ 8th day added by leap year. 
7th year, 13 hrs. 36’ 22nd year, 1 hr. 36’ 

Sth year, 22 brs. 24’ 3rd day added by leap year. 28rd year, 10 brs. 24’ 

9th year, 7 hrs, 12’ 24th year, 19hrs.12’ 9th day added by leap year. 
10th year, 16 hrs, 0’ 4th day added by leap year. 25th year, 4hrs. 0’ 
llth year, 0 brs, 48’ 26th year, 12hrs.48’ 
12th year, 9 hrs, 36’ 27th year, 21hrs. 36’ 10th day added by leap year. 
13th year, 18 hrs. 24’ 5th day added by leap year. 28th year, 6 hrs, 24’ 
14th year, 3 hrs, 12’ 29th year, 15 hrs,12' 11th day added by leap year. 
15th year, 12 hrs. 0’ 30th year, Nil, 


Those who observe the Sth, 19th and 27th years as leap years add a day by 
means of a leap year in order to avoid the error accumulating to more than 1 day 
at the end of the following year; while those that observe the 7th, 18th and 26th 
as leap years add aday by means of a leap year in order to avoid the error — 
accumulating to more than half a day at the end of the following year. 


162. The months and the number of days in each are as follows :— 


Day of com- Day of com- 
. mencement mencement 
Month. Aan reckoning Month, wy yeee reckoning 
arc ie from begin= Oe ae from begin- 
ning of year. | ning of year. 
= 
J. Mabarremcciweee 30 | 7 Raabe | 80 177 
2. Safar ae aan $354) 30 8. Sha’ban ee sy | 29 207 
3, Rabi-ul-awwal ... ee 30 59 9 Ramazin Dis aig 30 236 
4, Rabi-ul-akhir or Rabi- 10, Shawwal fie RES 29 266 
18-8801 a an 29 89 lL, Zi-l-ka’da tee ces 30 205 
5. Jamida’l-awwal das 30 118 12, Zi-l-hijja ~ si 29 
6. Jamada’l-akhir or Do. (when inter- 325 
Jumad-us-sani ss 29 148 calary) ... 30 


All readers are familiar with the names of two of the Muhammadan months, 
Muharram and Ramazan, and all are equally familiar with the fact (due to the 
strictly lunar character of the year) that Muharram is liable to occur at any part of 
the solar year. 


163. The Muhammadan day, like the Jewish, is reckoned from sunset to 
sunset, and the first day of Muharram is that on which the moon is for the first 
time visible at sunset after new moon. This is called the heliacal rising of the 
moon. Our readers are familiar with the Muhammadan usage of observing the 
heliacal rising of the moon from eminences of any sort, and passing word as scon 
as she is seen, so as to give notice that Muharram has commenced. 

To the reader who is by this time quite at home among tithis and their 


ending moments, we would quote the following rule from Messrs. Suwstt & 
Dixsnit’s Indian Calendar :— 


‘Tt is well to note that where the first tithi of a month ends not less i 
before sunset, the heliacal rising of the moon will probably take place ont He eo koa % 
but where tie first tithi ends 5 ghatikas or more after sunset, the heliacal rising will 
probably not take place till the following evening. When the first tithi ends within these 
two periods between 5 ghatikas before and 5 ghatikas after sunset, the day of the heliacal 
rising can only be ascertained by elaborate calculations.” 


Where so much depends upon sunset and moonrise, it i i 

BS A ( s obvious that pla 
with different longitudes and latitudes will often not agree in regard to the pes 
date of commencement of the Muhammadan year. 
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CHAPTER IV.—CONSTRUCTION OF TABLES. 


SEoTION 1.—Theory of anomalies and equations of the centre. 


164. The uses of the Eye-table, sections e to ji, will be sufficiently obvious 
from examples already worked out. We may therefore give in this place in 
popular language a theory of anomalies and their equations. 


165. From the fact that the orbit of the moon as well as that of the earth is 
elliptical, not circular, it follows that the motions of these bodies cannot be 
uniform from day to day or from hour to hour. ‘This irregularity is called the 
eccentricity of the orbit and the correction to be applied on this account is called 
the equation of the centre. 7 

166. The following extract from Professor Jacobi’s Table in Vol. I of 
Epigraphia Indica will serve to introduce the reader to the general theory of solar 
and lunar anomalies, and it wili also show how the material furnished by the 
siddhantas has been worked into sections e€ to j of the Hye-table in the present 
work. Professor Jacobi’s tables are reproduced more fully at pages 79 to 81 
below. See explanation prefixed to these tables on pages 75 to 77 below. 


Sirvya siddhanta— 


€’s eqn. + ; ©’s eqn. — €’s eqn.—; @’s eqn. + Moon’s equation of the Sun’s eqn. of the 
centre. centre, 
Deg. Min. Deg. Min. Deg. Min. Deg. Min. Deg. Min. Sec. Deg. Min, Sec. 
0-0 180 0 180 0 860 «60 0 0 0 0 i) 0 
30 0 150 0 | 210 GO 330 (0 2 32 0 L. 6 3 
60 0 120 O 240 O 300 «60 4d 22 30 1 53 26 
90 ) = BO ES: 270 O 270 0 5 2 46 2 10 3} 


167. Let us try to interpret in detail the meaning of this table. We are 
supposed to measure the moon’s rate of progress, beginning from perigee, the 
point when she is nearest the earth, and at every step we must distinguish the 
moon’s mean position, i.e., the position which she would have attained at a 
uniform rate of motion equal to the mean, and the actual position which she 
attains on account of the eccentricity of her orbit, 

168. The mean and actual positions are the same at 0° or 360°, 1.e., at perigee 
and at 180°, 1.e., at apogee. 

When the moon’s mean position is 80° from perigee, her actual position has 
advanced by 2 degrees 32 minutes. 

When her mean position ought to be 60°, we find her actually at 64° 22’ 30” 
from perigee. ee : 

When her mean position ought to be 90°, that is half way between perigee 
and apogee, she is actually 95° 2’ 46” from perigee. = 

rom this point she begins to move more slowly, though her actual position 
is still in advance of the mean. = 

At 120° from perigee, she is 4° 22’ in advance of the mean position, that is, 
exactly as she was at mean 60°. a 

At 150° from perigee she is only 2° 32’ in advance of the mean position. 

From 180° onwards she begins to slow down, and when she ought to be 
210° from perigee, or 30° from apogee, we find she has reached only 210° minus 
9° 39’ or 207° 28’. When she ought to be 270° from perigee, she is only 270° 
minus 5° 2’ 46” or 264° 57’ 14” 

From 270° onwards she begins to move quicker, though she is still behind 
her mean position. At 300° she is behind by 4° 22/ 30” and at 330° she is behind 
her mean position by only 2° 32’ and at 360° or.at perigee she is even with her 
mean position. | 

169. In like manner we might trace the sun’s mean and actual positions from 
perigee through apogee back to perigee, using the figures in the last column of 
the above table, from which we see that the maximum equation of the centre for 
the sun is 2° 10’ 31”. 

170. In our tables (except under Planetary Table IV) we do not refer to the 
sun’s or moon’s position by degrees, but by days, which is more readily intelligible 
and handier for purposes of calculation. Ovr Eye-table, sections e to 1, is simply 
the result of a careful expansion of the tables at pages 79 to 81 below from 
which the above figures have been extracted. 
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171, It is now necessary to explain how the anomaly and equation 1n degrees 
are converted into days and fractions of a day. Let us suppose the sun and the- 
moon to move in the same plane and in circular orbits, describing equal spaces in 

equal times. Let AB, BC, CD be the mean spaces described 

by the sun in three successive tithis, and let AM, MN, NP 

be the corresponding mean spaces described by the moon 

- in the same tithis. If there were no irregularity or eccen- « 

tricity in the sun’s and moon’s motions, the first tithi would 

be the time taken by the moon to gain 12°, that is, the 

arc BM over the sun; similarly the second and third 

tithis would be the periods in which the moon gains (MN 

minus BC) and (NP minus CD) over the sun. But owing 

to the eccentricity of their orbits we will suppose the sun to be at B’ (actual 

position) when he ought to be at B (mean position) and the moon to be at M’ 

(actual position) when she ought to be at M (mean position). Then in the period - 

of a mean tithi (-9843 day) the moon gains over the sun the arc B’M’ but our 

tithiis the period during which the moon actually gains over the sun 12°, Le. we 

must cut off from B’M’ an arc equal to BM and determine the time during which 

that length is gained by the moon. Our problem would be solved if we knew the 
time during which B’M’ minus BM was gained by the moon. 

172. Now B’M’ minus BM =MM’ minus BB’. The time during which 
MM’ — BB’ is gained, is evidently the time during which MM’ is gained minus the 
time during which BB’ is gained. The times during which MM’ -and BB’ are 
respectively gained are obtained by turning MM’ and BB’ into days at the rate of 
29°53058 days to 360°. For nakshatra and yoga equations other scales, viz.,. 
27°32166 days and 25°4202 days respectively to 360° were used for converting 
degrees into days. For the moon’s anomaly, the scale 860° = 27'5546 days was 
used. 


173. As the equation for the sun as well as the equation for the moon is 
sometimes positive and sometimes negative, and for tithis we have to take the 
difference between the two equations, some confusion would result from our having 
to change signs so often. Therefore the sun’s equations are tabulated, as in the 
extract given above, with the signs reversed. ‘hat is why the sun’s eccentricity, 
starting from perigee, is shown in the table extracted above as negative whereas 
it is really positive. 

174. The reader will aiso observe that the moon’s equation in the above 
table is, as it should be, positive between perigee and ‘apogee, whereas in Hye- 
table e to g it is negative for the same period. The reason is that when the moon 
does in a given time more than the mean space, this is equivalent to a given space 
being done in Jess than mean time. This is why in the Hye-table, which derives 
equations of time from equations of space, the signs of space-equations are 
reversed. In the case of the sun’s equations, a double reversion of signs takes 
place, first a reversion in order to make the operation of combining the sun’s 
and moon’s equations always an addition, and secondly a reversion in order to 
derive equations of time from equations of space. As a final result, the sun’s 
equation of time is shown in Hye-table h as positive after perigee and negative 
after apogee. A third reversion takes place in calculating sunrise, where we have 
to derive equations of space from equations of time. 


175. In calculating tithis, all we have to do, is to sum up the equations of 
the sun and the moon according to the Hye-table whether they are positive or 
negative. Before taking the moon’s equation, however, we in practice add to or 
deduct from the moon’s anomaly the sun’s equation and we determine the equations 
for the net moon’s anomaly. The reason is that when the effect of the sun’s 
anomaly is to diminish or increase the mean time that would be necessary for 
a tithi, it is necessary to take the moon’s anomalies for the altered mean time. 


176, Conversely, in calculating yogas, where we have to take the sum of the 
roper anomalistic equations of the sun and the moon, our yoga equations in the 
ye-table have had to be suitably altered as to their signs. 


177. For nakshatras, we have to convert the moon’s eccentricity, in other 
words her equation of the centre, into days at the rate of the moon’s sidereal 
motion, i.e., 360° for 27°32166 days. 
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178, The sun’s anomaly in the Fye-tables (sections h and i) is expressed, not 
in days of the anomalistic year, but as days of the solar year, and this is done 
for convenience of use. The length of the modern anomalistic year is 365°2596 
days while that of the Hindu sidereal year is 365-2587 days. There is no practical 
error in adopting, as the Indian siddhantis have done, an identical period for the 
anomalistic and solar sidereal years. The modern anomalistic lunar month 
is, like the Hindu anomalistic month, 27:5546 days. In converting degrees of 
anomaly into days we, therefore, put— : 

Sun’s anomaly: 360° = 865°'258756481 days. 
Moon’s anomaly : 860° = 27°45459999 days. 

179. The above theory of anomalies end equations is subject to an important 
variation in practice. Supposing a mean tithi is accomplished at A days of the 
solar year, when the moon’s anomaly is B days, then, if the ©’s equation for A 
days is—a, this means that the tithi would be accomplished (supposing for the 
moment that the “s anomaly had no influence) in Aa days of the solar year, at 
a moment when the moon’s anomaly would be B—a. Now we procced to deter- 
mine the influence of this moon’s anomaly /—«a and find the moon’s equation to 
be, let us suppose, —b. We then put down, as the actual ending moment of the 
tithi, A—a—b days of the solar year. 

180. Strictly speaking, we ought to take (1) the sun’s equation for d+b+a 
days of the solar year, where bis the equation (positive or negative). of the moon 
for anomaly B, and a is the ©’s equation, positive or negative, for A days of the 
solar year, (2) the moon’s equation for anomaly of B +a days, and then add the 
equation so found. But in practice this refinement is not necessary for the sun’s 
equation, since the maximum value of b + a is ("4138 + -1784 = ) °5922 day, and the 
maximum variation of the sun’s equation for this period is about ‘0018 day or 6 palas 


only. We may note, however, that in the test example, worked by Prof. Jacobi . 


for Ashadha sukla 12, K.Y. 3585, a difference of 4 palas does occur between his 
method and Mr. Dikshit’s, and the learned Professor rightly surmises in a footnote 
(Hp. Ind., Vol. I, p. 480) that the difference must be due to an abridgment in the 
Hindu method. We now see what the abridgment consists in. 


Sxcrion ii.—Tables for converting space into time. 

181. In the body of the present work as well as in the connected tables 
measures of time alone are used, and measures of space (i.e., deyrees of celestial 
longitude, degrecs of mean anomaly of the sun and moon, etc.), have been gener- 
ally excluded. This is the principle known as Largeteau’s’ method, which was 
first applied to Indian astronomical computation by Professor Jacobi in 1888. 
Messrs, Sewell and Dikshit have applied the same principle in their “ Indian 
Oalendar’’ (1896). . The present method is founded on Largeteau’s principle, but 
differs materially fromit as well as all previous applications of it in one important 
respect. Instead of using Largeteau’s method to discover how much space has 
been accomplished at a particular moment of time, the present writer has used an 
adaptation of the method to discover the moment of time at which a particular extent 
of space has been accomplished. Thus, instead of determining the expired portion 
of a tithi, corresponding to a given moment of time (1e., generally to mean sun- 
rise on a particular day), as is done by Messrs. Jacobi and Sewell, and then 
calculating the unexpired portion ot the tithi by means of successive approxi- 
mations, the present writer investigates, directly and once for all, the ending 
moment of « titht, the very thing required by Indian usage. Not only does this 
procedure abridge the labour of ascertaining ending moments of tithis, nakshatras 
and yoyas, but it furnishes a very ready criterion for testing whether a month -is 
adhika or kshaya, whether two tithis ended on the same day, ete. 

182. The principles upon which space was converted into time for the 
purposes of the present work are set forth in the Rae ee ‘ 

_ The principal measure of space, the distance of the moon from the sun, 
was Serie’ Fhe dee in the ratio of 29°530587946 days to 360° in the case of 
the Siirya siddhanta, 99°5305925 days to 360° in the case of the Arya siddhanta, 
and 29°530582052 days in the case of the Brahma siddhanta and Siddhanta 


iromani. 


184. The increase of the moon’s age, according to the Sirya siddhanta, for 


each solar year is according to the above rate of conversion, 10°891701184 days. 
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Instead of reckoning the increase of the moon’s age, however, the present method 
reckons directly the rctardation in the date of eppearance of the first new moon 
in each solar year, for which purpose it is, of course, necessary to deduct 
10°891701134 days from 29°530587946 days: result, 18°638886812 days. This, 
then, is the number of days by which the appearance of the first new moon is 
retarded each year, and the first thing to do every year is to calculate the interval 
of retardation for that year. The interval (if we take the retardation for one year) 
will, ipso facto, be the date of appearance of the first or Vaisakha new moon in 
solar year 1 of Kaliyuga (expired). From this date all other mean new moons for 
that or any subsequent solar year may be found by the successive addition of 
multiples ef 29°53059 days; and the mean ending moment of every tithi is given 
by the addition of the tithi equivalent in days (according to the Hye-table section d) 
to the date of mean new moon. Precisely the same method was followed for the 
Arya siddhanta, Lalla’s corrections being introduced at the appropriate date, and 
for the Brahma siddhanta and Siddhanta Siromani. 


185. The mean anomaly, in the case of the moon as well as that of the sun, 
was reckoned from perigee, asin Professor Jacobi’s article in the Indian Antiquary 
(1883), and not from apogee, as in his articles in Volumes I and II of Hpigraphia 
Indica. ‘For the purpose of the Kye-table, the moon’s mean anomaly was converted 
into days in the ratio of 27°554599899 days to 360° in the case of the Stirya 
siddhanta, and of 27:554566936 days to 360° in the case of the Arya siddhanta. 
The increase of the moon’s mean anomaly for a single solar year is thus :—- 

Surya siddhauta, 7°048957797 days. 
Arya siddhanta, 7:049310881 days. 


The anomaly of the moon at the first moment of Kaliyuga was taken as 90° 
from perigee, that being the figure according to all the authorities. From the 
year A.D. 1600, the corrected period of the anomalistic month (27°55459797 days) 
has been adopted for Siirya siddhanta calculations. | 


186. The moon’s mean anomaly, as entered in the Eye-table, corresponds to 
the titht or space accomplished, while the equation is the addition to or deduction 
from the tithi, to be made in order to arrive at the time or ending moment of the 
tithi, Consequently, the equation in time was in every case added to or deducted 
from the mean anomaly, after the conversion of the anomaly in degrees into 
anomaly in days. The same procedure was adopted in regard to the sun’s 
equation. This procedure is explained more fully in the next section. 


Section iii.—Construction of sun’s and moon’s anomaly tables, i.e., of Hye-tuble, 
sections @ toi. | , 


187. The accompanying three tables show, in detail, the different processes 
employed in the computation of the sun’s and moon’s anomaly and equation 
tables in Eye-tablo, sections e to i. 


188. Table I shows (1) how the 0 day of the sidereal-anomalistic year was 
arrived at for the Eye-table, sections h andi; (2) corrections to be applied at 
different epochs when using Hye-tables, sections h and i; (3) Sodhya in degrees 
and in days at different epochs under Brahma siddhanta, Siddhanta Siromani and 
Stirya siddhanta. i 

189. Spectat Taste I.—The sun’s anomaly at the moment of commencement of 
the mean solar year (colamns 2, 8 and 14) was taken from Professor Jacobi’s tables 
in Kp. Ind., Vol. I, and the sidhya in degrees entered in the columns next to the 
above were obtained by conversion from Dr. Schram’s figures. quoted in 
Mr. Sewell’s Indian Chronsgraphy. By subtracting the sodhya from the anomaly at 
0 day, mean solar year, we obtain the sun’s anomaly at the commencement of the 
true solar year, namely, at Mésha sankrdnti, which is entered in columns 4, 10 
and 16 of Special Table I. The anomaly in degrees being converted into solar days 
at the rate of 1:0146 days for each degree (this ratio is the same for all siddhantas) 
and the resalt being subtracted from the total number of days in the year, 365-26 
days (for all siddhantas), we have the 0 day of the sidereal-anomalistic year for 
the purpose of the Eye-table, sections h andj. In the Arya siddhanta alone the 
sidereal year is absolutely identical with the anomalistic year and the 0 day is 
‘81°29 days of the solar year always. In the other siddhantas, the anomalistic 
year is slightly different from the sidereal year and this is shown by the variation 
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of the Sodhya from century to century. Nevertheless for the construction of 
anomaly tables the 0 day of a particular epoch has to be selected. It will be seen 
from Table I, columns 7, 13 and 19, that the 0 day shown in the Kye-table per- 
taining to the several siddhantas is correct for the following respective epochs :— 

Brahma siddbanta, K.Y. 3900 to 4000. . 
Siddhanta Siromani, Cirea K.Y. 550. 
Strya siddhanta, K.Y. 3600 to 3800. 

190. The Brahma siddhanta could not have been brought into use much 
before the eighth century A.D.,and the 0 day of ths Hye-tables, sections h and j 
is correct for that century. The corrections to be applied for subsequent 
centuries, up to a maximum of—04, may be neglected, since the sun’s 
anomalistic equation undergoes hardly any chanve.in the first three decimal places 
for ‘04 of a day. Similar observations apply to the Sirya siddhinta anomaly 
tables which may beused for any epoch in the epigraphical period without 
correction. 


191. It is hardly worth while to construct separate anomaly tables for the 
Siddhanta Siromani which was intended by its author Bhaskaracharya merely as a 
recension of the earlisr Brahma siddhanta ; but it will-be seen from column 9 of 
Table I that the Sodhya changes rapidly from century to century, and the period for 
which the Brahma siddhanta Kye-tables, sections h andj would be quite correct for 
the Siddhaata Siromani, is somewhere between K.Y. 500 and K.Y. 1000,i.e., Circa 
2600 B.C. | During the epigraphical period in particular, and remembering that the 
Siddhanta Siromani could not have been in use earlier than the twelfth century 
A.D,, when it was composed, a correction from 1 to 1°25 days has to be applied 
when using the Brahma siddhanta, Hye-table h andi, for the Siddhanta Siromani. 
Thus in calculating a tithi or a yoga by the Siddhanta Siromani in, say, the fourteenth | 
eentury A.D. each of the sun’s anomalies in days, entered in the Hye-table h and 
i should be read as if it was 1°18 days less. In other words, supposing the equa- 
tion by the Siddhanta Siromani for a sun’s anomaly of 90 days was required, we 
should take from the Brahma siddhanta Hye-table h or i as the case may be, the 
equation corresponding to a sun’s anomaly of 9) minus 1°18 days, or 88°82 days. 
For practical purposes it is enough if one day is deducted from all the sun’s 
anomalies in Brahma siddhanta, Hye-table h andi when applying the Siddhanta 
Siromani. It will be seen that in working the illustrative problem append- 
ed to the Brahma siddhanta Eye-tabie, we deduct ‘90 of a day from the sun’s 
anomaly for a date in A.D. 484; the case is purely supposititious, however, since 
the Siddhanta Siromani did not come into use till some eight centuries later. 


192. We may now consider Special Table II which shows the process of con- 
verting the sun’s anomalies and equations in degrees into anomalies and equations in 
days of the solar year and fractions of aday. ‘The entries in columns !| to4, 9, 19 
and $4 are taken from Professor Jacobi’s table in Vol. I of Hp. Indica, showing the 
sun’s anomaly and equation in 24 stages by the different siddhantas. In the 
transformation of these figures into Eye-table, sections h and i, the following 
stages may be noted :— | 

(1) Before the stages of the anomaly could be converted into days of the 
solar year, the first step, namely the determination of 0 day of the sidereal-ano- 
malistic year, 80°23 days for Brahma siddhanta and Siddhanta Siromani, 80°55 
days for the Sarya siddhanta and 81°29 days for the first Arya siddhanta (columns 
5,15 and 30 of Table I1) was effected in the manner already explained under 
Special Table I. ‘The subsequent stages of anomalies entered in columns 6 to 8, 15 
to 18,and 30 to 33 were arrived at by adding successively the day equivalent 
of 3°75 degrees, the unit stage in Professor Jacobi’s tables. 

(2) The conversion of the equations in columns 9, 19 and 3+ of Special 
Table II, which are in degrees, into days was effected at the rate of 29°53059 
days for 360 degrees for tithi equations and 25:4202 days for 360 degrees for 

ga equations. 
pins *"3) The sun’s anomaly in days, already determined, was corrected by 
including or excluding the corresponding equations, as each case might require ; 
this-process requires some explanation and somewhat careful reflection on the part 
of the reader who makes acquaintance with it for the first time. Some of the 
observations below can be more easily understood with reference to the moon than 
the gun, but the method of reasoning is the same in both cases. 
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193. To construct an Indian Calendar of tithis and nakshatras, we have to 
pass at every step from the mean phase of a moment to the moment of the actual 
phase, and from the anomaly at the mean ending moment of a tthi, or yoga, 
to the actual ending moment of the tithi or yoga, and we have to accomplish this 
passage, in other words, to bridge the interval, by means of an equation. 
‘The “ phase of a moment,” say, the phase accomplished by the moon at sunrise 
on a particular day, can be calculated, as is done by Professor Jacobi, by ascer- 
taining, first the mean phase accomplished at that moment, and then the 
fraction of the phase resulting from the addition of the acceleration in degrees 
(let us call it A) or retardation in degrees (which we might call R), corresponding 
to the mean anomaly of that moment. For most purposes this is enough, because ~ 
it will enable us to determine approximately the time in which the remainder of 
the phase will be accomplished, and all we want generally is to find out on what 
day between sunrise and sunrise a particular tithi or phase actually ended. 


194, But we may also want to know when the tithi actually ended, which 
knowledge is necessary (1) when a tithi is likely to have ended about the moment, 
of sunrise,and we want to know definitely whether it preceded or followed 
sunrise, for in either case the day of the tithi would have a different vara or week 
day, (2) when we want to know the limits of an adhika month or of a kshaya month, 
Every Indian panchanga, therefore, always gives the ending moment of a tithi in 
ghatikas and palas; i.e., in 4 decimal places of a day, and our aim is to devise 
a method which will give us this result. | 


195. We know the moment of every mean phase just as we know the mean 
phase of every moment; we know also for any moment, which we may call n the 
mean phase or the mean event of some other kind which must belong to it and 
also the acceleration in time(— @) or retardation in time (+ r), belonging to the 
mean anomaly of that moment. For instance, we know that at a moment n the 
moon attains a mean elongation of 96°, in other words that n is the mean ending 
moment of the 8th tithi: we also know what the mean anomaly, which we may 
call M, of that moment is; lastly. we know that the acceleration belonging to 
that moment is + A in degrees or that the retardation belonging to that moment 
is — R in degrees, so that the actual place of the moon at that moment n is, 
96° + A, or 96° -— R. But what we wish to know further for the purposes 
of Indian’ astronomy is the moment, let us call it X, when the moon’s mean 
elongation plus the acceleration or retardation belonging to that moment wil! 
together exactly equal 96°. 


196. The contents of the first ten columns of Special Tables II and III (pages 
79, 81 below) which are all the material we have in Prof. Jacobi’s and other exist- 
ing tables will not enable us to solve this problem, and we shall have to attack it in 
a somewhat indirect manner, as shown in the remaining columns of Special Tables 
II and III. In doing so, we lay down, as our fundamental proposition, that the 
mean anomaly in days of the moment of an actual phase (which anomaly we may 
denote by m) + the acceleration in fraction of a day, appropriate to that phase (which 
we may call qa) = mean anomaly in days of the moment of the mean phase. A little 
reflection will convince the reader that the same equation serves as a bridge (1) 
between the mean ending moment and the actual ending moment of a tithi and 
(2) between the mean anomaly at the mean ending moment and the mean 
anomaly at the actual ending moment of a tithi. We shall also use this identity. 
We proceed to arrange according to the above proposition and the above identity 
the mean anomalies noted in columns 5 to 8 of Special Table III and the accelera- 
tions noted incolumn 10 of the same table. -The formula for retardations is 
exactly similar, namely, the mean anomaly of the moment. of an actual phase minus the 
retardation appropriate to that phase, or M-— Yr = mean anomaly of the moment of 
the mean phase (in days). 

When the mean anomaly of the moon at the moment of an actual phase or 
tithi is 287 day (column 5), this quantity plus the acceleration due to that anomaly 
‘0271 day (column 10), or °3141 day, is the mean anomaly at the moment of the 
corresponding mean phase or tithi. This means that when the mean anomaly at 
the mean ending moment of a tithi is ‘3141 day, the equation, i.e., the time differ- 
ence between the ending moments of the mean and the actual tithi, is ‘0271 day. 
We proceed to tabulate other results in the same way with pairs of figures of 
which one is taken from column 10 and the other from columns 5 to 8 | 
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i For a mean anomaly, at mean tithi end, of °287 day + ‘O27lday or ‘314 day, the equation is—'0271 day. 
) 


= ‘ 3444 days'+ 2932 ,, 3787 days x ‘ —°2932 ,, 
(3) o» . » ORAO wy eate0. ;  -7°808~:,, z —'4139 ,, 
(4) a ” 10°633 ,, + °2032 ” 10°925 ” ” — ‘2932 ” 
(5) 34 4 13°490 » + 0271 ” 13517 ,, ” —-0271 ” 
(6) " » 14064 ,, —‘O2z71 ,, 14037 ,, " +0271 ,, 
(7) ; 17222 — “2982 ,, 16:92 ,, cs +2932 ,, 
(8) "a 24°110 — °2932 23'817 - +2932 , 


Cases (1) to (4) illustrate acceleration (a), while cases (5) to (8) illustrate 
retardation (r). ; 
These results are made use of in columns 11 to 14 of Special Table LII. 


197. In the same manner columns 5 to 8 of Special Sun-Table II, page 79 
below, for Brahma siddhanta and Siddhanta Siromani, are corrected in columns 11 
to 14 for tithi equations; columns 16 to 18 (Siirya siddhanta) headed m are 
corrected in columns 22 to 25 for tithi equations, and become m + a, M — rand 
are corrected again incolumns 26 to 29 for yoga equations and then become m — 
r, m+ a; and lastly columns 80 to 33 (first Arya siddhanta), headed m are 
corrected in columns 36 to 389 for tithi equation and become m + a, mM — Yr. 
That is, the equations in column 10 are added to the uncorrected anomalies in 
columns 5 and 6 in order to form the corrected anomalies in columns 1] and 12; 
and the same equations in column 10 are subtracted from the uncorrected 
anomalies in columns 7 and 8 in order to form the corrected anomalies in columns 
18 and 14 for tithi equations. Exactiy the same processes of addition and 
subtraction account for the transformation of columns 16 to 18 into columns 22 
to 25 (Stirya siddhanta) and that of columns 39 to 33 into columns 36 to 39 
(First Arya siddhanta). he case for addition becomes one for subtraction, and 
vice versa, in the case of yogas ; as an example of this is shown the transformation 
of the uncorrected anomalics in columns 15 to 18 into corrected anomalies for 
yoga equations by the stirya siddhanta in columns 80 to 33. 

The symbols M, m, A, a, R, r, in the senses above explained, are retained 
in the headings of Special Tables II and III on pages 79 to 81 below, in order 
that the reader may be enabled to follow easily the different steps of the - process. 
It will be seen that the equations in degrees in column 9 of both tables and in 
other similar columns are called ‘*‘ A or R.” and the equations, as decimals of a 
day, are called “—a or- rr,” because (1) the same quantities, when positive, 
are called A and r respectively, and when negative, they are called R anda 
respectively, that is, an acceleration in space is a decrease of time: while a 
retardation in space means an increase of time in passing from the mean to the 
actual ending moment of a titht or phase: and (2) the combination M + @ means 
that when an anomaly in days is m + a, the corresponding equation is — a; 
similarly, when the anomaly in days m — I, the corresponding equation is + r. 

From the 24 stages entering into various columns in Special Tables II and 
III and called ‘ anomalies corrected for equations,” are obtained ; by interpolation, 
the different stages required for Eye-tables, sections e to i, pages 171 to 194 below. 
For example, in column 11 of Special Table II (page 79), the equation corre- 
sponding to a sun’s anomaly of 123-20 days is —‘1177 days and the equation 
corresponding to a sun’s anomaly of 127-02 days is —'1262 day. From these 
anomalies and equations we derive by proportional parts, 


©’s anomaly. Equation. 
123°35 day. — “118 day (1). 
12694 day — "126 day (2). 
Between (1) and (2) we proceed to interpolate, again by proportional parts, 
the anomalies corresponding to the following equations : — ‘119 — *120 — -12] 


— +422 — -123 — +124, and — ‘125 as in Brahma siddhanta, Kye-table h for 
tithis, page 193 infra; the same device is used in regard to moon's anomalies and 
equations—Special Table Ill, page 81 and Eye-table e to 8, pages 171 to 
192 below . 

193. The anomalies and equations of the moon for nakshatras, Kye-table, 
section f, are not shown in Special lable III, because they are dealt with in 
exactly the same manner, only with a different scale of conversion, as stated 
elsewhere, paragraph 46, page 14. Equations according to the second Arya 
siddhanta are aiso shown in Special Table III in order to bring out the fact that 
they differ from equations according to the first Arya siddhanta only in the fourth 
decimal place, and that, therefore, separate anomaly and equation tables for the 
second Arya siddhanta are not necessary. 
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82 CAP. 1V.— CONSTRUCTION OF TABLES ;. SEC. Iv; PARAS. 199—200 


“Suctiov iv.—Computation of number of days comprised in each solar month. 


199. The days in each solar month are obtained from the number of days in 
the solar year up to the moment of each sankranti entered in section @ of the Hye- 
table. The manner in which these days are fixed is by no means simple ; but it can 
be understodd with some little trouble by reference to special Sun-table I which 
was explained above. It will be seen from that table that the sun’s anomaly at 
the moment’ of commencement of the mean solar year K.Y. 4200 was by Strya 
siddhanta 282°7314°, and that the sun’s anomaly for the corresponding day in 
K.Y. 4300 was 252°7282°. ‘The difference is 0032° for a hundred years or ‘0022 
for two-thirds of a century, Consequently at the commencement of mean solar 
year K.Y. 4267, the sun’s mean anomaly was 282°73241°. The equation for this 
anomaly, or Sodhya i in degrees is, according to special Table I and all the authorities, 
2-1385°; but Mr. Dikshit, for some unaccountable reason, as admitted by his joint-— 
author, ‘Mr. Sewell, at page 15 of his Indian Chronography, adopted 2°13943644° - 
as the Sodhya by Siirya siddhanta for K.Y. 4238. he figure adopted by Mr. 
Dikshit will not become true for Stirya siddhanta till somewhere about 10,000 
K.Y. or A.D. 7000. Mr. Dikshit must have had some reason for this extraordinary 
assumption, but it may be presumed, in the case of such a well-known system as the 
Sirya siddhanta, which had been in use for hundreds of years, that there was a 
general consensus or tradition among Indian astronomers as to the number of 
days comprised in each solar month, and that Mr. Dikshit adjusted his figures in 
sqme way to suit the general tr adition. In any case, it would be very unsafe to 
attempt to recalculate the lengths of the solar months so as to suit the correct 
fodhya for K.Y. 4238, and to ran counter to what must be presumed to be the 
traditional lengths of the solar months under the Strya siddhanta; and the 
object of the present. work is to expound in plain language results acted on by 
Indian astronomers and cvalendar-makers during the epigraphical period, not to 
correct those results on account of any error, real or presumed. 


200. It being given, then, that the mean anomaly of the sun at 0 day mean 
solar vear in K.Y. 4267 was ¥82-73241° and that the equation for this anomaly or 
éodhya in degrees was 2°13944°, therefore, the mean anomaly of the sun at 0 day 
true solar year was 282°73241° — 2°13944°=280°59297°. From this we have the 
following successive stages of anomaly and equation, which enable us to calculate 
the moment of entry of the'sun into each sankranti by Sarya siddhanta. It will 
be seen that all the stages of the anomaly and all the equations given below are 
extracted from Professor Jacobi’s tables reproduced in columns 1 to 4 and 19 of 
special Sun-table I, Begone? aud 80 supra. 


_—— - e 


Mean longitude of eon 
Son’s anomaly, pat Btn Equation in degrees, | True longitude of san. 


280:59297° — 213944 + 2 139440 
fir 50000° + 24°76759 + 173472) Diff. 26°50231°) Diff. 
811°23000 + 28:51759 + 1:64555 § -08917° | 30° ‘resiae t 3:66088° 
343°25000 + 5851759 + °71055 59°22814° 
3456-00000 : 62°26759 + °57383 6224002 
11-25900 88°51759 — *43278 88°08481 
15:00000 | 9226759 — 57333 91°69426 
41°25000 118°51759 — 1°44639 117-07120 
46°00000 | 129°26769 — 1°54917 120°71842 
71°25000 148°51759 — 2°06278 14645481 
75:00:000 _ 152:26759 — 2°16 308 150°16454 
10125000 ate ate aI 178°51759 — 218444 17688315 
105:00000 182'26759 — 2°10805 180°16454 
181'25000 x 20%'51769 — 1°64555 208'87204 
135°00000 212°26759 — 164917 210°71842 
161:27000 238:51769 — “71085 287°80704 
165-(1)000 242'26759 — 57333 24160496 
191°25000 268'51759 + °48278 268°95087 
1965-00000 272°26759 + 57233 272°84092 
22125000 298'51759 + 1°44639 299°96898 
225°00000 802'26759 + 364917 308'81676 
247-50000 324°76769 + 201889 326°78148 
251'26000 828'61759 + 206278 830°58087 


— ese cuastenepaftpseeeeassteenae < 
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201. Our object being to discover the moment of the Indian solar year when 
the sun enters each sankranti, i.e., when his true longitudeis 80°, 60°, 90°, etc., up 
to 360°, we shall first endeavour to find out when exactly he reaches 30° true 
longitude. We see from the first two lines of the above table that when the sun 
reaches 26°50231° true longitude his mean longitude is 26°50281° — 1:73472°, 
and when his true longitude is 30°16314°, his mean longitude is 30°16314° less 
1:64555°. As these figures are taken from two successive stages of the sun’s 
anomaly according to column 4 of Sun-table II (page 79 supra), his equation at 
any point between the two stages is assumed to be in proportion to the difference 
between the equation of the first and the equation of the second stage. Jn other 
words, when the sun reaches 30° true longitude, his mean longitude will be 


= 80°— (1°64555+--16314 x 2a") 

= 30°—(1°64555--" 16314 x 024858) 

= 30°—(1°64555-+-00897376412) 

= 80°—1:64.953° 

‘= 28485047" 
This then, viz., 28°35047° is the sun’s mean longitude when his true longitude is 
30°. In order to know the number of days of the solar year that must have 
elapsed when the sun reaches 28'35047° mean longitude we must find his distance 
at this moment from the point when he commences the true Indian solar year. 
We know that the distance from the latier point to 0° mean longitude is the 
sodhya in degrees, i.e., 2°13944°. Therefore the sun’s mean longitude reckoned 
from the commencement of the Indian solar year to mean longitude 28°35047° 
= 28'°85047° + 2°13944° —= 30°48991.° 
(1) Now the sun takes eee 


360 
mean longitude. . 

. For 30°48991° of mean longitude he takes 30°48991° x 1:014607 — 
30°93527611587 days. This is the number of days consitituting Mésha month 
(Tamil Ohittirai) according to Sirya siddhanta. _ | | 

Dikshit’s corresponding figure is 30°93527 days, which is identical with the 
result reached by the present method. 

For the remaining sankrantis we may omit the explanation which is the same 
as the above and simply give the working. 

(2) When the sun reaches 60° true longitude, his mean longitude is 

60°—(-57388 + 2-84092 x =F) 
= 60°—(°57833 x 2:$4092 x 0379868) = 60°—(-57283 + -1079082) - 
= 60°—-68124° = 59°31676. 7 
_ Now (59°331876°+ 2°138944°) x 1:014607 = 62°35594021954 days 
-  Dikshit’s result = 62°3555 days 


or 1014607 days to travel one degree of 


| Difference :0004 day 
(8) When the sun reaches 90° true longitude, his mean longitude is 
90° + (57333 —-1°69426 x stan) = 90°—(‘57333—1°69426 x 038925) 
= %0° + (°57333—-06595) = 90° + *50728° = 90°59738°. . 
Now (90°-50788 + 2°13944) x 1:01407 = 94-00011209974 days. 
| Dikshit’s result = 9400028 days. 
, Difference °00017 day. 
(4) When the sun reaches 120° true longitude, his mean longitude is 
120° + (1:54917 — 0°71842 x sir5) = 120° + (1754917 — 71842 
x °02819°) 
— 120° + (154917 — 02015) = 120° + 1:52892° — 121°52892°. 
Now (121°52892 + 2°13944) x 1:01461 = 125°475154 days. 
Dikshit’s result = 125°4755 days. 
Difference *0004 day. 
(5) When the sun reaches 150° true longitude, his mean longitude is 
150° +. (2°10805 —-16454 x GE27) —= 150° + (210305 — "16454 
x 010855) | 
= 150° + (2°10305 — 001786) = 150° + 2°10127 = 152°10127°. 
Now (15210127 + 2°13944) x 1:01461 = 156°494167 days, 
Dikshit’s result = 156°49417 days. 
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(6) When the sun reaches 180° true longitude, his mean longitude is 
180° + (2°10805°+ -16454 x 575755) =180° + (2:10805° + “16454 
x *0083°). 
—=180° + (2°10305° + ‘001366°) =182+30442°. 
Now (182°10442 + 2713944) x 1°01461 = 186:935663 days. 
Dikshit’s result = 186°93555 days. 


(7) When the gun’s true longitude is 210°, his mean longitude is 
210° + (154917 + °71842 x gayg5z) = 210° 4 (1°54917° + 71842 
x 09638 x *26) 
— 210° + 1:54917° + °06924 x :26° = 210° + 1°54617° + 018024° 
== 211°56719°. 
Now (211°56719 +- 2°13944) x 1:01461 days = 216°8288838643 days. 
Dikshit’s result = 216°82888 days. 


(8) When the sun’s true longitude is 240°, his mean longitude is 
240° + (57838 + 1°69426 + 13722 x geeres 
— °40° + 57883 + 1°69426 + 035295 = 240° + °573383° + *05980° 
== 240°63315°. 
Now (240°63313 + 213944) x 1-01461 days = 246°819477 days. 
Dikshit’s result = 246°31916 days. 


(9) When the sun’s true longitude is ¥70°, his mean Jongitude is | 
270° — (-57333 — 2°84092 x sarjng) =270° — (57338 — 2-84092 
x 03613) 
= 270° — (57333 — °10263)° 270° — :47070° = 269°5293°. 
Now (269°52930 + 2713944) x 1:014607 days = 275°637005 days. 
Dikshit’s result = 275°63694 days. 


(10) When the sun’s true longitude is 300°, his mean longitude is 
800°— (1:54917°—3:381676 x = tose) 


| 3°B5278 
== 300° — (1°54917° — 381676 x °02668) = 300°—(1°54917°—"101881°) 
298°55266°. 
Now (298:55266 + 2°13944) x 1:014607 days = 805-084309 days. 
Dikshit’s result = 805-08499 days. 


(11) When the sun’s true longitude = 330°, his mean longitude is 
330° — (2:06278° — 58037 x <5.) 
== 380° — (2°06278 — °58037 x 01287) 
= 830° — (2:06278° — :0U747) = 330° — 2°0553] = 327°94469°. 
Now (527°94469 + 2713944) x 1:614607 days = $84°90566888 days. 
Dikshit’s result = 334°90555 days. 


(12) We know that. when the sun’s true longitude is 360°, he has completed 
865°258756 days of the Indian solar year. 


202. Duration of solar months by Siddhanta Siromani and Brahma siddhiata.— 
The above calculations for Siirya siddhanta will have shown that the method 
there followed is correct for the purpose of ascertaining the duration of solar 
months by Sirya siddhanta for the epoch K.Y. 4267. So far as the writer is 
aware, thery isno recognized list showing the duration of solar months by the 
Siddhanta Siromani either in Mr. Dikshit’s History of Indian Astronomy or any- 
where else. The writer, therefore, used for the Siddhanta Siromani the method 
already tried by him successfully for the Stirya siddhanta, taking of course the equ- 
ations from column 9 of special Sun-table I! (page 79 supra) and fixing the dura- 
tion of solar months by Siddhanta Siromani for the epoch K.Y. 4280 which was 
selected by the writer; and he arrived at the following results, with which may be 
compared the results recently published by Mr. Sewell in Epigraphiu Indica for the 
epoch K.Y.4500. It will be seen that the results approximate as closely as may be 
expected with investigations carried on by two different writers working indepen- | 
dently on a subject of acknowledged difficulty and not altogether free from doubt. 
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Siddhanta S irémant. 


errr me a en ee ee See 


’ Actual variation 
Day of Indian solar year when By the anthor’s By Mr. R, ay Bases @ 


ati F of column 2 
sun enters. method, Sewell’s method. “KY aaee OF las compared with ~ 
-Y, 4200. 
column 3, 
(1) a (USS SA ce emer eee 
DAYs. DaYs, FRACTION OF pay.| FRACTION OF DAY, 

Mésha sankranti fee Se xe ee 0°000 0°000 i | 2 
Rishabha sankranti... 2 mp oy 30°9109 30:9106 + 700039 | + °00038 
Mithuna sankranti ma a echesaees Ba 623111 62°3092 +0019 | + ‘0019 
Karkataka sankraati ... a 35 sae 93°6312 93°929284. + ‘0017 | + ‘0014 
Simha sankranti a us cs ae 125 4213 125'42065 + °00027 | + 0006 
Kanya sankranti AES eR aes Sa 156°4805 156°48109 — ‘00072 |! — ‘0006 
Tula sankranti os tee oh =e 186°9562 | 186 95819 — 0014 | — ‘C020 
Vrischika sankranti... eae 5 Bs 216°8699 216°87306 —" 0084 | — 0032 
Dhanus sankranti a Jee oe cae 246°3774 246'38164 — “0029 — 0042 
Makara sankranti ian =A ay ee 275°7160 275°7201 — 0033 — ‘0041 
Kumbha sankranti ee0 aes ae ee 805'1533 305°15744. — 00105 — °0041 
Mina sankranti oe oa cab a 3349385 3349424 — ‘'000)4 —-* 0039 


N.B.-. The same method was used to determine the lengths of the solar months according to Brahma siddhanta 
which are entered in section a of the Brahma siddhanta Eye-table, 


Section v.-—Construction of Sunrise table III. 


203. The moment of sunrise for any latitude and longitude in India can be 
ascertained by means of Table [II based on the rules and table of asus given by 
Professor Jacobi in Volume I of the Epigraphia indica. Professor Jacobi has 
himself given detailed tables for sunrise in Volume II of the same publication, but 
the results achieved by means of those tables can, it is believed, be more easily 
reached by the present Table II{. For the purpose of determining the equation of 
time for each day of the solar year, the sun’s equation of the centre, according to 
Eye-table h was used, with the sign changed: likewise the asus given in Profes- 
sor Jacobi’s table and reproduced in paragraph 125, page 44 supra, had to be 
suitably modified. | 

Thus (according to Professor Jacobi’s table) in the 10th degree of northern 
latitude 30 degrees of sign 1 of the zodiac take 1544 asws or 1544 x 4 seconds 
of time to rise ; or in lunation-longitude, 

( =) % 29°53059, or 2°46088 units of space take 1544 x 4 seconds of 
time to rise; a 
a a ree 
: “9-46088° = 1544 x 1:62 = 2,510 seconds. 
This 2,510 then, is the factor by which each day’s equation of the centre according 
to Hye-table h should be multiplied (so long as the sun is in the first sign) in 
order to give that day’s equation of time. =e 

And generally, all the asus in Professor Jacobi’s table were multiplied 


, 1 unit of space takes 


by 546088 = 1°62, and the factors thus obtained were multiplied again by each 
day’s equation according to Eye-table h in the present work : the result was 
each day’s equation of time in seconds as entered in Table III of this work. The 
same result could of course have been arrived at directly from Table [VC 


“ Sun’s equation in degrees for each day of solar year. ”’ 

204. In the present Table III, the moment of sunrise for any day of any 
solar year is obtained by simply adding a figure in the column “ Tropical longi- 
tude” to the figure opposite the given day of the solar year in the column 
‘«* Equation of time”’ ; and the result is the correction, in seconds of time, to be 
applied to mean sunrise at Lanka (6 a.m.) to determine the local sunrise for the 
given latitude. 


Szcrion vi.—Delermination of test tithi by different siddhantas. 
Example.—Ashadha $ukla 12, Kaliyuga 8585 (expired), A.D. 484, 


205. A single test problem, the same as that worked out by Mr. Dikshit in the 
Introduction to Dr. Fiext’s Gupta Inscriptions as well as by Professor Jacobi in 
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Volume I of Epigraphia Indica, will suffice to demonstrate the absolute reliability 
and extreme simplicity of the above processes as carried out in the present work. 
The problem is to determine the ending moment of Ashddha Sukla doddas? in 
Katiyuga 3585 (expired), A.D. 484. The ending moment has to be determined (a) 
fcr Lanka and (0) for the latitude and longitude of Hran (Lat. 24°, Leng. 78° 15’). 
Lastly, the problem has to be worked out, first according to the Surya siddhanta, 
and then according to the firs! Arya siddhanta, and then according to Siddhanta 
Siromani and Brahma siddhanta. 


Stirya siddhanta. 


a nc ao 


Moon’s mean anomaly 


References to tables, in days. 


| Days of solar year. 


(Table II): Kaliyuga 3585, A.D. 484, * March 18°2212. 


First new moon in solar year ane sas a 78 24°3900 4494 
Hye-table y: Ashidha suklal2 ... 08 te Sete hs 70°8734 15764 
95°2634 20°258 
(©’s Eqn.) —"0454 
Hye-table h: ©’s Eqn, for 95°26 days of solar year = sa -  — "0454 — woe 
Eye-table e: (’s Eqn, for anomaly of 20'212 days = ..,. aa + °4138 20°212 
+ ‘3684 + ‘3684: 
‘® English month, day, and fraction of day marking 95°6318 
commencement of solar year... *“ * March 18°2212 
113°8530 


————— ————— 


ne 


Our result is ; the tithi ended at °8530 of a day, i.e., (by Tabie VI) at 51 ghati- 
kas 11 palas on the 113th day of the English calendar, counting from Ist March. . 


206. The reader will be pleased to note that this absolutely correct resalt for — 
the ending moment of a tithi 1s obtained by simply adding up six or seven figures 
from Table IT and the Eye-table and that absolutely no other process is required 
for any tithi in any year. | 


Now, by Eye-table section q, the 113th day of the English calendar, counting 
from Ist March, is 21st June; . 
by Table VI, °8530 of a day = 51 ghatikas 11 palas ; 
by Eye-table j we arrive at the week-day as follows :— 
co-efficient of A.D. 400 .., ears 
co-efficient of odd year 84 =... —s 0 
co-efficient of June um ee 
day of the month ... rage f! 


26 
Since 26, divided by 7, leaves remainder 5 = Tuurspay, the final answer. is 
Tuourspay, 2ist Junz, A.D. 484, 51 GHarrKas 11 paxas after mean sunrise at Lanka. 
Note.—This is the absolutely correct ending moment, according to Mr. Dikshit ; but Professor 
Jacobi arrives at a result which is 4 palas short. To arrive at the latter result, Cs +6’s Eqn 
must be added to ©’s Anom. before ascertaining ©’s Egn., just as ©’s Eqn. is in the actual work- 


ing supra, added to ¢’s anom. before ascertaining Cs Eqn. This extra step, 


: : t d : however, is a nicety 
seldom required in practice, since the error on thi8 account can never exceed 6 


palas, 

207. T'o determine the ending moment of the above tithi in true local time at 
Eran.—-We first of all (v. pp. 40, 41 supra) find the sun’s sidereal longitude for 
95°85 days, for which purpose we deduct the Sodhya, 2°17 days. Remainder 
94 days nearly. . . 

We turn to Table IIT and bring down the entry: under latitude 24° 
sponding to the 94th day of the solar year, for o’s tr 
corresponding to the 95th day for the equation of time, ~ 


corre- 
op™ long. and the entry 


* Note.—In the solar year, K.Y. 3585 we make no correction for the 


c difference betwe *)’s gi } ie 
longitude because in K.Y. 3600, ie., only 15 years later, the ah he ee Ne 


©@’s sidera coincided with the ©’s tropical longitude, 
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(1) Equation of time (95th day) : + 148 seconds of time. 

(2) ©’s tropical longitude (94th day) : + 2,647 seconds of time. 

(3) To these figures from ‘lable III we add the time difference for the 
longitude of Eran (+2°53 degrees Ujjain longitude), hamely, + 2°53 x 240 or + 
608 seconds of time. Total: + 148 +- 2647 + 608 = 4+ 3,408 seconds of time. 

Now 3,403 seconds of time, divided by 60, are 56 minutes 43 seconds or °0398 
ofa day. Adding this to the mean Lanka time already ‘arrived at, viz., °8529, we 
obtain, as TRUE LOCAL TIME at Eran for Ashadha éukla 12, Kaliyuga 3585, *8922 of 
a day or 53 GuatiKas $2 Panas which is exactly the same as Mr. Dikshit’s result at 
page 167 of Dr. J. F. Frezr’s Gupia Inscriptions. 


208. According to first Aryu. siddhanta—same tithi calculated by other sid- 
dhénias.—Mr. Dikshit (loc. cit.) worked out the ending moment of the same tithi 
by the Brahma siddhanta, the Siddhanta Siromani, and the first Arya siddhanta. 
It will be shown, in the illustrative examples appended to the Brahma siddhanta 
Kye-table that the results for the above tithi according to the present writer’s 
method agree identically with Mr. Dikshit’s results for Siddhanta Siromani as well 
as for Brahma siddhanta. It remains to test the accuracy of the present method 
by the first Arya siddhanta. 


Commencement 
of Ind. Solar Year. 


Sun's anomaly; Moon’s anomaly. 


A.D. 400 ... March 17:49805 23°82154 214181 Hquation. 

84 years ... aa as 72917 0°55681 13'4954 
24°37835 24°3783 
59°2918 

551093 (2 anomalistic 

—— months), 

41826 
Eye-table y Ashadha Su. 12 708734 15°764 
March 18-2222 95°6517 19-946 
Sun’s Eqn. for 95°62 days —'0429 

Sun’s Eqn. for 95°62 days + ‘41 (Cs Eqn.) ©’s Eqn. — 0441 

+ *3670 

+3670 vas ve ... +8670 ae 


‘Sum of ©’s + Cs Eqn. — ‘ 
ae March 18°2222 


March 113°8409 


The tithi ended according to the present method at ‘8409 of the day, ie., at 
50 ghatikas 27 palas after mean sunrise whereas Mr. Dikshit’s result for the same 
siddhanta is 49 ghatikas 48 palas, a difference of 39 palas. This difference, 
though ordinarily negligible, is somewhat surprising when it is considered that 
by three other siddhantas the present writer has reached results identical with 
Dikshit’s and if only for this reason, it requires explanation. 

209. Theexplanation is to be found in Professor Jacobi’s statement at page 450 
of Epigraphia Indica, Vol. I, that the distance of sun from moon is the same in Arya 
as in Strya siadhanta up to K.Y. 3600. The distance of sun from moon is the 
same as the mean ending moments of tithis. Thereason for this assumption may be 
conjectured to be this, that the Indian astronomers of the sixth century A.D. were 
content to rely on the Surya siddhanta for retrospective mean calculations, tlere 
being no object in making them separately by the Arya siddhanta. If we make 
this assumption, we have to go back to the figures already worked out by the 
Sirya siddhanta and adopt 95°2634 as the interval from the beginning of the 
solar year to the end of Ashadha su. 12. From this we must deduct the difference 
between the Arya and Siirya siddhanta sodhyas (21707 minus 2°1468 =) -0239 
‘day, because the Strya siddhanta true solar year begins 0239 day earlier than 
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the Arya siddhanta true solar year and, therefore, the interval from the com- 
mencement of the Arya siddhanta year tothe mean ending moment of any tithi 
must, cwteris paribus, be less by *0239 day. 


Then our figures by Arya siddhanta will be— m 
Commencement of Ind. solar year A.D. 484 & ... March 18°2222. 
Add, for interval up to Ashadha § 12, 95°2634 days less 
"0239 day =... ay se as ny ae 
Sun’s Eqn. by Arya siddhanta for 95:24 days = —0418. 
Moon’s Eqn. will have to be modified by adopting Sirya 
siddhanta figures so far as tithi ending moments are 
concerned. 
Moon’s anomaly for the ending moment of tithi will there- 
fore be— 
21-4181 (Arya siddhanta, fig. on page 87).—Cs An. at commence- 
a ment of the Indian solar year. 
13°4954 (Arya siddhanta, fig. on page 87).—Eye-table p, addi- 
tion for 84 years. 
243661 (7.e., 243900, Sarya siddhanta, figure on page 86 for 
interval between commencement of Indian solar year and first 
new moon in solar year less sodhya difference, *0239.) 


15°764 (Bye-table y, addition to <’s anomaly for Ashadha, gukla 12. 
75045 
55°109 (two auom. months). 


19°934. 
— U418 (©’s eqn.) 


95°2395. 


19°892 days. 
?s Equ. for this anomaly is + "4110. 


Sum of ©’s and ¢’’s Equs. + °4110 —:0415 te 5 7 + *3682 


es 


March 113-8299 


The ending moment of the tithi is now °8299 which is 49 chatikas 48 palas 
and is identical with Mr. Dikshit’s result (page 157 of Dr. J. F. Firut’s Gupta 
Inseriptions). 


Sgorion vii.—Construction of Tables for nakshatras and yogas-——LHye-table, 
sections § to X. 

910. The method of using these tables having been already explained (para- 
graphs 57 and 58), it remains to state how they were constructed. 

The longitude of the moon may, for many purposes in astrenomy, be arrivea 
at by the formula (moon’s longitude — sun’s) + sun’s longitude = moon’s 
longitude. ‘ Moon’s longitude menus the sun’s” is the tithi; and at the first new 
moon in the solar year, as at any other new moon, ‘“ moon’s longitude — sun’s ” 
=: 0. Therefore at this moment the sun’s longitude is also the moon’s longitude, 
and to determine the nakshatra appropriate to this moment it is only necessary 
to convert the sun’s longitude into days of the solar year. The sun’s longitude is 
reckoned from the 0 point of the mean solar year which is later than the 0 point 
of the ordinary or true Indian solar year by the Sodhya given in special sun Table 
Lin this chapter (page 78). We follow the Stirya siddhanta for which the Sodhya, 
resting oa the authority of Mr. Dikshit (paragraph 199 supra) is »-170694 days (or 
2°13343644 degrees). ‘lhe sun’s mean longitude in days is, therefore, given by 
the formula ((—2'170694) where / is the interval in days between the commence- 
ment of the Indian solar year and the first new moon in the solar year. 

This can be converted into degrees of longitude by multiplying the above 
formula by ‘9856, which is the fraction of a degree accomplished by the sun in a 


d ‘ 860 
ay OY | B55-z6s76 fe 


Now this being also the moon’s longitude at the moment of the first new 
moon in the solar year we have, at the rate of 18° 20’ for each nakshatra, tne. 


— 
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2 
following expression. for the number of nakshatras and fraction of a nakshatra 


completed at this moment :— 
Pe 10608) x "98007, 


18°33° 
When 7 is a maximum, 1.e,, 29°530588 days, the above expression becomes 
26°966016° 40° —13-033° _ 13-033. 
13-33° 133° ea” 
because 3 nakshatras cover 40° of longitude and 26-966016° are equal to 40° — 
27°32166 
360 
0759 of a day, the time required for 13-033° to be accomplished is 13°033 x ‘0759 
== ‘9892 of aday. In other words when 7 is a maximum, the interval from the 
first new moon in the solar year to the ending moment of the 8rd nakshatra or 
Kritiiké is ‘9892 of aday. That is why section s of the Hye-table (page 156) 
opens with the entry “3rd nakshatra . . . *9892 of a day’ and the mean 
ending moment of every successive nakshatra is arrivel at by successively adding 
1:01191 day, the mean duration of a nakshatra. 


211. This is the shortest interval from first new moon in the solar year to the 
ending moment of natshatra Kriitiki: for it will be seen that as i in the above 
expression is diminished the remainder arrived at by deducting (i — 2°170694) 
«x *9856° from 40° will be increased, in other words the interval from first new 
moon to end of nakshatra Krittika will be increased. The figures in section t of 
the Hye-table are arrived at by substituting 1, 2,3 . . . up to 29 days 
for 7 in the expression (7 — 2°170694) x *9856°. 

212. Similarly, for yogas the formula is, (moon’s — sun’s longitude) + 2 xX 


sun’s longitude = moon's yoga longitude; and the Yoga-table, section V of the 
Hye-table, is constructed accordingly. 


213. It will also be sean that the main difference between the nakshatra and 


yoga-tables for one siddhanta and those for other siddhantas arises from the 
difference of Sodhya. : 


13°033°. Since a degree of moon’s longitude is accomplished in 
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CHAPTER V.--PLANETS,: PLANETARY AND ECLIPSE 
CHRONOLOGY. 


Srcrion ii—Caleulation of planets’ svean and geocentrie places. 


214, The mean sidereal periods, used in Table IV, are those of modern 
European astronomy adjusted, as explained below, to the Indian sidereal year. The 


following table compares the sidereal period of each planet, by Strya siddhanta* 


without dja, with that adopted in this work as well as with the results of modern 
astronomy. A full explanation of the difference between columns 8 and 4 is 
furnished in paragraphs 217 to 220 below :— 


Sarya siddhanta Modern Figure adopted 
Planet. without b7ja, astronomy in this work. 
(Encycl. Brit.). 
Col. 1. Col; 3. Co}. 3. Col. 4. 
Days, Days. Days. 
Mars ae “As oi tee an 686°99749 686979702 688°98818 
Mercury ... i. ae oT ea 87°969702 87'969256 87°96939 
Jupiter... ae x Re wee 4332°3206 4332'58479 4332°92495 
Venus... FE see oe ie 224698568 224700798 224°70170 
Saturn= _... ise 107657730 10759°2010 1076}'2795 


915. In the first place it was thought unnecessary to observe in regard to 
planetary sidereal periods the same scrupulous adherence to Indian authorities 
which is incumbent in the case of the solar year and the synodical month. In the 
next place, the difference between Indian and modern astronomy in the length of 
the sidereal year results in a slignt displacement of the starting poimt of Indian 
celestial longitudes, which displacement amounts to 7’ 4°96" in 50 years and 
should be added to the precession,* amounting at the present epoch, according to 
modern astronomy, to 41’ 52°27” for fifty years. The total difference between 
Indian sidereal and modern tropical longitudes is thus 48’ 57°23” for 50 years or 
59” per annum, while Bhaskara’s estimate of the precession, -59°9007” per annum, 
is only slightly larger. 

216. If the slight annual displacement of the zero point of Indian longitudes, 
which is a practical postulate of Indian astronomy, however unrecognized in 
theory, is applied to the sidereal places of planets, their mean sidereal periods will 


* 


have to be altered as shown in column 4 of paragraph 214 above. In this manner 


alone will it be possible to apply to the planets the same precession as is applied 
to the sun, for the purpose of converting sidereal into tropical longitude. 

N.B.—By taking this slight liberty with the mean sidereal periods of planets, the exact agree- 
ment of the mean place of any planet with its place in modern astronomy is secured, and the serious 
divergences between the two systems, commented on in Whitney’s notes on the Siry siddhamta have 
been effectually avoided. As aresnlt, the place, whether mean or actual, assigned to any planet in 
Table IV, may not tally exactly with Indian calculations, unless the corrections indicated in 
paragraph 297 below are made; bat the difference will generally be found to be very slight, while 
there is an obvious advantage in having for every possible epoch a mean place for each planet, 
identical with that assigned to it by modern astronomy. 

217. The reader may be desirous of being furnished with a somewhat fuller 
explanation of the expression ‘‘ the shght annual displacement of the zero point 
of Indian longitudes.” In the Hncyclopedia Britannica, 11th edition, Volume 
13, page 492, the lengths of the sidereal year in Indian and in modern European 
astronomy are compared as follows :— 


Strya siddhanta, 865d. 6hrs. 12 min. 86°56” 

Modern astronomy 365d. 6hrs. Q9min. 9°60" 
The difference between the two lengths of the sidereal year is ‘00239537 of 
a day. When the sun has completed a sidereal year according to modern 
astronomy, he is still assumed in the Siirya siddhanta to continue to move on for 
‘J0239537 of a day before completing his sidereal orbit ; and during this space of 
time he describes, by modern astronomy, °938560901 x -00239537 = :002360898 
of a degree. In consequence, the 0° point of Indian celestial longitude, which in 
theory is supposed to be absolutely fixed in the heavens, is actually shifted every 


* An investigation of the precessional correction, necessary to convert Indian sidereal into Kuropean tropical 


songitudes will be found in the second paper in the appendix: “ Luni-solar precession as applied to Indian 
astronomy,” 
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year, so far as the sun is concerned, by :002861 of a degree. For 1,400 years this 
shift amounts to 3°3054 or a little less than 33 degrees. If, according to the & si; 
general opinion of historians of Indian astronomy, the sun was at the 0 point of i ee 
longitude and in Zéta Piscium on or about 18 March A,D. 532, his present 0 point fi Wr ~ *% 
in A.D. 1932 is, according to Indian astronomy, 3} degrees to the east of Zéta fe ee 
Pisctum,  % ( 

218. The practical consequence of this shift is that a planet which was with , gs | ez 
the sun in Zéta Pisciwm and in 0° longitude on 18 March A.D. 532, and which " is f 
during the last 1,400 years has, by modern astronomy, completed a certain integral % a ae pe g 
number of revolutions, must in A.D. 1932, i.e., at the end of exactly 1,400 years 7~ Boe” 
and exactly at the end of the last of those revolutions, be ex hypothesi with the sun ine haaill 
again in Zéta Piscium ; but in Indian astronomy such a planet would still be 3} 
degrees short of a conjunction with the sun, because the sun’s 0 point of longitude 
had in the interval of 1400 years moved 3% degrees away to the east of Zéta Piscium. 
Now the 0° of longitude must in any system of astronomy be the same for the sun 
as for the planets, as otherwise we would be in hopeless confusion in investigating 
their relative positions; and therefore it is inevitable that any conventional 
lengthening of the sun’s course in order to reach his 0 point of longitude should 
entail a proportionate lengthening of the sidereal course of each planet. We will 
now proceed to study the exact amounts by which the sidereal periods of the 
different planets have to be lengthened. 


219. Mars.—The period of Mars’ revolution is 1:88082 sidereal years (modern) 
and to keep up with the Indian sun, Mars’ revolution must be carried forward by 
1°88082 x °002361° = 00441 degree, before Mars can be said to have returned to 0° 
longitude. Now Mars’ motion (modern astronomy) being 1'9088 days per degree, 
the lengthening of the sidereal period of revolution in his case is 19083 x “00441 

= ‘0084748 day. 
Add Mars’ modern sidereal period : ... ... 686°979702 days. 


Total sidereal period for Mars, required by 


Indian astronomy ... ves 686°988177 days. 


That is, if we fix the sidereal period of Mars at the figure last arrived at, we 
shall, it is true, not arrive at his true mean sidereal longitude for any given year, 
particularly for remote years, but the correction to be made in order to get either 
his true mean sidereal longitude or his true tropical longitude will be the same as 
in the case of the sun. For the remaining planets, the working is given below 
without the explanation which is the same as in the case of Mars. 

Mercury.—Rate : °2444 day per degree; ‘2408 year for one sidereal revolution (mod. 
astron.) 


2408 x 002361 x °2444 day = ... i ae = 000139 day. 
Add Mercury’s sidereal period (modern) ... es ... 87°969256 (mod. astr.). 
Total required by Indian astronomy ee ius ... 87°969395 days. 
Jupiter.—Rate: 12°035 days per degree ; 11°8618 years for ! sidereal revolution (mod. 

astron.). 
11°8618 x ‘002361 x 12°035 day = we Ee fa 0'33705 day. 
Add Jupiter’s sidereal period (modern) ... 4332°5879. 
Total required by Indian astronomy ise ase ... 4322°92495 days, 3 


Venus.—Rate : °6242 day per degree; *6151 year for one sidereal revolution. 
‘6151 x 002361 x °6242 day=— ... a dst 00009065 day. 
Add Venus’ sidereal period (modern) _... 4e ... 224°700798 (mod. astr.). 


Total required by Indian astronomy bi on ... 224°701704 days. 


Saturn.—Rate : 29°8864 days per degree ; 29°46 years for one sidereal revolution. 
29'8864 x 29°46 x 002361 days = ae ie wee 2:07855 days. 
Add Saturn’s sidereal period (modern) ... vas ..» 10759°2010 (mod. astr.) 


a 


Total required by Indian astronomy ok 1G ... 10761:2795 days. 
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220. It will strike the reader that the result of adopting periods of revolution 
differing from those recognized in Indian astronomy must be that in a long period 
of time there would be a considerable divergence between the mean longitude of a 
planet arrived at with the aid of the Hphemeris and that, for instance, implied in an 
ancient Indian record. ‘To guard against such divergences, it is necessary 
to tabulate them from epoch to epoch, so that in a given case we may know what 
to expect in an Indian record. This is a precaution which should certainly not 
be neglected by an investigator and it will be found from the small table in 
paragraph 297 infra that the necessity for such a correction has been foreseen, 
and the table is made good use of in the investigation of Rama’s horoscope, of 
which the final result is set out in paragraph 300 below. See also Table IV-B. 


221. After settling the sidereal periods of revolution of the several planets, 
which are necessary to bring Indian astronomy into line with modern results, we 
have next to settle the exact quantity by which the mean longitude of each planet 
is increased every year. ‘Ihe best method of ascertaining the annval motion of a 
planet is to take a long synodie period, the longer the better, that is, a period after 
which the sun and the pianet in question come very nearly together. An example 
will illustrate what is meant. 

999, Mars’ period-for 193 revolns. = 193 x 686:9882 days. = 132388°7226 days. 

368 Indian solar sidereal years = 3863 x 365°258756 ,, = 132588°9286 days. 


363 years = 193 revolns. of Mars + *2060 day. 
Mars’ movement in ‘2060 day ==°206 x *524= -107944 degree and 193 revolu- 
tions = 198 x 860 = 69480 degrees. 
-. In 363 Indian solar years, or 198 Mars’ revolutions + ‘2060 day, Mars’ movement 
is 69480°107944 degrees, 
69480°107944 


.. In one Indian sidereal year Mars’ movement = ——33,—— = 191405253 degrees. 


Mercury : 1,474 revolutions of Mercury = 1474 x 87:96939 = 129666°88086 days. 
855 Indian sidereal years = 355 x 365°258756 ... .-. == 129666°8585 days. 


. 855 Indian solar years= 1,474 revolutions of Mercury — -02236 day. 
Mercury’s movement for ‘02236 day = 02236 x 4°09283° = -0615045 degree. 
Since 355 Indian solar years=1,474 Mercury’s revolutions — -0915045° = 
580639°9084955 degrees of Mercury ; 

.. In one Indian sidereal year Mercury’s movement = 530639°9084955° + 355 = 
1494°76080562°, which (casting out multiples of 360°,) is the same as 
54°76080562°. 

Jupiter: 131 revolutions of Jupiter = 131 x 4832°92495 days = 567618°175 days. 
1551 Indian sidereal years aah tad = .»» = 567612°108 days. 


. 1554 Indian solar years = 181 revolutions of Jupiter — 1-067 days. 
Jupiter’s movement for 1:067 day = 1-067 x ‘083087° = 088653729 degree. 
“. 1,554 years = (181 x 860°) — +088653729° — 47159-911846271 degrees of 


Jupiter ; 
.. Jupiter’s movement in 1 Indian solar year =the last figure + 1554 = 
80°3474338°, 
Venus: 1,041 revolutions of Venus = 346263°325864 days (= i541 x 224°7017 (4). 
948 Indian sidereal years ... == 346265°3011 days. 


, 948 years = 1541, revolutions of Venus — :0247 day 
= (1541 x 360°)—(:0247 x 1:602 degrees) =554760° — -0395694° 
554759°960431° of Venus. 
. Venus’ movement in one Indian solar year=the last figure + 948 = 
225°189881°, 
Saturn : 18 revolutions cf Saturn = 13 x 10761-2795 = 139896-6335 days. 
383 Indian sidereal years = 383 x 865:258756484 = 189894103 days. 
.. 3883 Indian solar years = 13 revolutions of Saturn — 2°580 days. 
== (13 - ies, — (2°580 x -08346°) = 4680° — -0846538° = 4679:915346° of 
aturn ; 
The last figure divided by 383 gives Saturn’s yearly movement for one Indian 
solar year, viz., 122191001 degrees. 


223. From the yearly motions of the planets, fixed as above, are obtained 
(1) the daily motions used in calculating the increase of mean longitude of each 
planet for odd days of the year, see Table IV; (2) the motions of planets for odd 


years of a century, see Table IV and (3) the cyclic variations for different 
cycles, prefixed to Table V-A, 
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224. The planetary anomalies and annual equations, which were used for 
Table LV of this work, were taken from Warren’s Kala Sankalita and are ascribed 
by that author to a Telugu astronomer of the thirteenth century A.D., called 
Vavilala Kuchinna, The tables are no doubt old-fashioned, but they are handy and 
sufficiently accurate for the purposes of Indian horoscope chronology. This is the 
main reason for resuscitating them into present-day use. The author is glad to 
find that so eminent an authority as Professor Jacobi of Bonn and Heidelberg has 
also adopted the same tables in his contribution to Epigraphia Indica, Volume XII. 
The figures as to longitudes of apses and nodes and the greatest apparent 


latitades of planets (‘lables JV, I1V-G) are taken, partly from Warren and partly 
from the Siddhanta Sirdmani. 


225, The computation of anomalies and equations, even as simplified by 
Vavilala Kuchinna, is a tedious operation for determining planetary places, 
especially when the number of trials required in an investigation, e.g., for 
Rama’s horoscope (pages 118—120 below) is at all considerable. This incon- 
venience is altogether eliminated when Tables V-A and V-B are used, and there 
is hardly any problem in Jndian planetary records which cannot be solved by 
means of those tables. Still, it is occasionally of importance to know what mean 
longitude corresponds to a given geocentric place of a planet on a particular day 
of the Indian solar year and vice versdé: and in one case at least, viz., that of 
Mars, as will be explained in paragraph 282 below, this information is indispens- 
able in any investigation concerning that planet. For these reasons an Kye-table 
has been devised for each planet (vide Table IV), and the reader will do well to 
familiarize himself with it by studying sec, iv (pages 132—134) of this Chapter. 


226. Indian astronomy reckons nine planets, spoken of collectively as 

navagrahas, namely, the Sun, Moon, Mars, Mercury, Jupiter, Venus, Saturn, Rahu 
and Kétu. It will be seen that the first seven are named in the order of the days 
of the week, and this is nearly always the order in which they are referred to in 
Indian astronomy, showing that planetary week-days and planets’ names came 
into India at the same epoch. Rahu is another name for the moon’s ascending 
“node, one of the points at which the moon’s orbit cuts that of the sun (the 
ecliptic), the other point, or the descending node, being called Kétu. An eclipse 
cannot happen except when the moon is at either node and the sun is at the 
same or the opposite node; hence the popular legend which depicts Rahu as a 
dragon swallowing up the moon or the sun at the time of an eclipse. (See the 
quotation from Paripaddal at page 109 below.) All the planets, except Rahu and 
Kétu, move, like the sun, from west to east in their apparent path round the 
earth. Rahu moves in the opposite direction, and Kétuis always assigned a 
position 180° from that of Rahu. For Rahu see Table IV-K, and for eclipses see 
Table IV-L, and section v of this Chapter (pages 134 to 150). 


297. All the data necessary for calculating the geocentric longitude and 
latitude of the five planets, Mars, Mercury, Jupiter, Venus and Saturn, are given 
in Table IV. The actual geocentric places at any time can be deduced from 
Tables V-A and V-B, as shown by numerous examples in sections 11 and iii of this 
chapter, or from the planetary Hye-tables included in Table IV. 


228. The longitude of any planet is its distance, measured in degrees, from 
an arbitrary point in the ecliptic, which point may perhaps best be defined as the 
0 point of the sun’s mean longitude. The sun’s mcan longitude is always 0 at a 
certain part of the Indian solar year, namely, at 2°1707 days from the com- 
mencement of each Indian solar (according to the Siirya siddhanta), while at the 
moment of commencement of the Indian solar year, the sun’s aciual longitude is 0. 
The difference between the sun’s mean and actual longitude at any time is his 
equation of the centre, and this difference is due to his varying pace at different 
times of the year as he journeys round the earth. The sun’s mean longitude and 
equation for every complete day of the solar year are given in Table IV-Q, and 
these are most important data in Indian astronomy. Table IV-D gives the 
increase of the sun’s mean longitude for hundredth parts of a day. 

929. The sun’s mean longitude at any moment is ascertained (in Sirya 
siddhanta) by deducting 2°1707 from the number of days and fraction of day 
elapsed since the commencement of the Indian solar year, and applying to the 
result the table of sun’s longitudes (Table [V-E). The difference between the sun’s 
longitude thus calculated and the mean longitude of the sun for the same moment 


4 
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given in any European Nautical Almanac, is the true Indian precession, and this 
difference should always be added to the longitude of a planet given in this work 
for years subsequent to A.D. 532 in order to arrive at the corresponding longitude 
according to the Nautical Almanac. The following table gives the precession to be 
added to Indian celestial longitudes at various epochs since A.D. 532 (when the 
European and Indian longitudes coincided*), in order to arrive at the European 
celestial longitude. The initial rate of precession adopted for this table is ‘016322 
of a degree per annum or 1°63 degrees for every 100 years. The exact method by 
which the precessional quantities tabled below have been arrived at will be found 
fully explained in the paper on precession appended to this work. — 

(The European longitude of a planet is called its tropical longitude from its: 
being regulated by the tropical year, whereas the Indian longitude is generally 
called a sidereal longitude from its being regulated by the sidereal year—see 


further paragraph 289 below.) 


4 


Indian | Indian Indian 
A.D. Kaliyuga. |precession i ALD. Kaliyuga. precession inf A.D. Kaliyuga. | precession in 
degrees. degrees, degrees. 
532 3633 | oo -| 1062 4163 bere. 3 1600 4701 173 
562 3663 05 1100 4201 9:2 1632 4733 17°9 
592 3693 16 1132 4283 97 1662 4763 184 
632 3733 16 1162 4263 10-2 700 4801 19°0 
662 3763 2°5 1200 4801 i1'8 1732 4833 19°5 
700 3801 3:0 1232 4333 11-4 1762 4863 20°0 
732 3832 32 1262 4863 ing 1800 4901 20°6 
762 3862 37 1300 4401 12°5 1832 4938 21:2 
800 3901 4'3 1332 4433 | 13'0 1862 4963 217 
832 3983 49 1362 | 4468 18'5 1900 500 22:2 
862 3963 : 54 1400 4501 14° 1932 5033 22°8 
900 4001 60 1432 4533 14°6 1962 6068 23:8 
932 4083 65 1462 4563 15°1 2000 5101 23°9 
962 40€3 70 1500 4691 16°7 2032 5138 24:4 
1000 4101 76 1532 4633. 163 
1032 4133 Sl 1562 4663 16°8 


230. Numerous practical applications of the foregoing observations regarding 
the difference between European and Indian precession will be found in sections 
ii and iii of this chapter when we come to compare our verification of Rama’s 
horoscope (page 289 below) and of ancient Chinese observations (paragraph 304) 
_ with similar investigations by European astronomers. It will be explained in the 

same sections that though the names of Indian raSis are merely translations of 
Greek names of the signs of the zodiac, yet an Indian astronomer speaking of 
Jupiter having been in Rishabha raéi about 3100 B.C. does not mean the same 
thing as a European astronomer who says that Jupiter was in the sign of the 
zodiac Taurus about the same time. This difference appears to have been over-, 
looked even by competent European astronomers like Bentley when writing 
about Indian horoscopes. See paragraph 291 below. 

231. ‘The reader who has carefully digested all that has been said touching 
the mean longitudes of planets, their yearly and daily mean motions and the pre- 
cession, will probably still be puzzled a good deal to understand their actual 
motions as depicted in Table V-B. He will find that while Jupiter and Saturn 
occasionally adhere to their mean motions, namely, 12 days per degree in the case 
of Jupiter and 30 days per degree in the case of Saturn, the other planets do not 
seem to observe any particular relation between their mean longitudes investi- 
gated above and the geocentric longitudes entered in Table V-B, which are 
longitudes of the planets as seen from the earth and which are also the longitudes 
recorded in Indian horoscopes. The best plan for the general reader will be to 
read the text of sections ii and iii of this chapter where he will learn not only how 
to deal with practical problems but also how to follow the courses of the several 
planets through the centuries, and he will thus be enabled to form a definite picture 
of the successive actual movements of each planet which picture is materially 
different from that presented by the mean longitudes. 


232. It is possible to calculate, in the manner explained in the next and 
subsequent paragraphs, the actual geocentric longitude of any planet at any given 
moment, just as it is possible to calculate, by the rules already laid down in the 
earlier portions of this work, the tithi and the nakshatra for any given moment. 


a 
en 


* See Paper No, ii in the Appendix: ‘Luni-solar precession as applied to Indian Astronomy.” 
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The object of this work is, however, to demonstrate that it is equally possible, by 
‘taking advantage of cycles of recurrence, to construct a ready-made Hphemeris 
for any number of years past or future in regard to the positions of planets as well 
as in regard to tithis and nakshatras. Such an ephemeris or perpetual planetary 
almanac for the five planets, Mars, Mercury, Jupiter, Venus and Saturn, and 
embracing a period of 3,000 years, from 1000 B.C. to A.V. 2000, is presented in 
‘Tables V-A and V-B, the contents of which are fully explained in sections ii and 
ili of this chapter. 

233. Meanwhile we will explain briefly how the geocentric longitudes of 
planets may be rigorously computed for any given moment past or future by the 
rules of Indian astronomy. The method used in modern European astronomy is 
much more elaborate, as may be seen from any standard work on the subject, 
for instance. Dr, P. V. Nevarnaver’s Tafeln fiir Sonne, Planeten wnd Mond 
(Leipsig, 1914). | 

234. The mean longitude of a planet at any moment is obtained by adding 
together its mean longitude at the commencement of the century, the mean 
motion for the given odd year, and the mean motion for the given day. Thus 
for 202°54 days of the Indian solar year, A.D. 961 (Kaliyuga 4062) we have— 


Degrees. 


(Table IV) Mars’ mean longitude at commencement of K.Y. 4001 ... 79°4878 
eae ) Mars’ increase of mean longitude for 61 years ... w. =155°72 
(ee . 202 days... .. 105°85 
(35 oe ae ” ree “54 day si "2830 


Answer 341:34° 

235. This is the mean longitude of the planet in his path round the gun, 
though not his longitude, as he appears to us from the earth. To obtain this, 
which is called the geocentric longitude, and which is the longitude usually cited 
in Indian time-records, we have to perform a fairly tedious sum, which however, 
we may, if we like, avoid by using Tables V-A and V-B or the planetary Bye- 
tables in Table IV. : 

236. The place of the moon, the only remaining planet, can be deduced either 
from the titbi or from the nakshatra as in paragraph 241 below. 

The principle applied in paragraph 241 is that— : 

If we find the sun’s longitude at the ending moment of a tithi and add it 
to the moon’s elongation or tithi, we shall obtain the moon’s longitude, or which 
is the same thing, the nakshatra current at the ending moment of tithi. 

237. The true geocentric longitudes of the other planets may be calculated in 
the following manner :— =F | 

The planets are divided into two classes: wferior (Mercury and Venus) and 
superior (Mars, Jupiter and Saturn). Three quantities, which we may call a, b, 
v, in the case of the inferior planets, Mercury and Venus, and A, B, N, in the case 
of the superior planets, Mars, Jupiter and Saturn, have to be determined first of 
all, before working out the actual geocentric longitude of any planet. Having 
determined these three quantities, the further procedure is the same, whether the 
planet is superior or inferior. We give below the calculations (1) for the inferior 
planets, Mercury and Venus and (2) for the superior planets, Mars, Jupiter and 
Saturn for 89 completed days of the solar year A.D. 634 (ie., half an hour after 
mean sunrise on 17th June A.D. 634), when there was a partial lunar eclipse in 
the lunar month of Ashadha. The Indian solar year A.D. 634, began, according 
to Table II, at °0243 of the day,i.e., half an hour after mean sunrise and. the 
89th or any other day became complete at the same time of the day, but in the 
working below this half hour is neglected. 

I. True geocentric longitude of Mercury for 89 completed days of the Indian 
solar year A.D. 634. 
Time and English date, mean sunrise on 17th June A.D. 634. 


(1)—a. Mean longitude of planet minus mean longitude of sun. 


. Mean longitude of sun, Venus’ mean 
Mean longitude of Mercnry. (Table IV-C) longitude: 
For A.D. 600 305'49° 89 days 85°58°» A.D. 600 57°19" 
34 years 61°85° 34 years 96°45" 
89 days 422° 89 days 142°59 


371°56° . 296°28° 
Deduct 360° 
11°56° 
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Mercury’s M.L. Venus’ M.L. 
ininus eun’s M.L. minus sun’s M.L. 
LUS6Ts ae 0s 371°56° 296°23 
— §5'58°v — 85°58 
285°98° a 210-65 a 
(2)—b. Longitude of planet’s apsis minus sun’s mean longitude. 

Mercury. Venus. 
Longitude of planet’s apsis for A.D. 684* = 220°438° (=79 81° + 
Deduct sun’s mean longitude (as above) ... — 85°58° 360°) a 

439°81 
— 85°58 
184°85° ib B5428° bb 
(3)—v. Mean longitude of sun _... yas 85°58° v §5'58° ow 
(4) Planet’s annual equation for a (Table IV) ... — 17°5° (4) — 44°5° (4) 
(5) Take half of (4) with reversed sign, and add 1384-85 354°238° 
Oe ae -. rf ney ors a CaO. + 22°25° 
14360 . (5) 376°48° (5) 
(6) Planeit’s anomalistic equation for (5) (TableIV).+ 2°7° (6) + 055° (6) 
(7) Take half of (6), with reversed sign, and add 143°60 16-48. 
to (5) eee ae eee eee eee = 1°35° i 0°27° 
| 142°25° (7) 16:21° (7) 
(8) Anomalistic equation of (7) (TableIV) ... +  2°8° (8) + 055° (8) 
(9) Take (8), with reversed sign, and add to a... 285°98° 210°65° 
| —— 2°8° — 055° 
283°18° (9) 210°10° (9). 
(10) Annual equation of (9) (Table IV) ... — 180° (10) — 44°5° (10) 
(11) Add (8) and (10) __... ss oes — 15:2° (11) — 44:0° (11) 
70°38° (12) 41°58°(12) 


(12) Add v and (1!) a or, +s 
70°38 or 103 degrees in Mithuna is the true geocentric place of Mercury for the 
moment in question, while 41°58° or 11} degrees in Rishabha was the true geocentric 
place of Venus. 
N.B.--These geocentric places could have been ascertained, by mere inspection, either from 
the Eye-tables ; or from Tables V-A and V-B, see paragraphs 276 and 322 below. 


233. II. To find the latitude of Mercury (i.e., his distance above or below the 


ecliptic for the same moment)— 


(13) Mercury’s mean longitude 11°56° or 871:56° 


minus longitude of Mercury’s node (Table IV) : —20°74 
350°82° (18) 

(14) Take (8) above, with sign reversed, and add to (18) : —2°8° 
348-0° (14) 
630 (15) 


(15) Sine of (14) according to Table IV-H AS? oo ied 
(16) Equation corresponding to (9) supra, 283°18° by Table IV-G. 
Equation for 281:25° = 8886 ; while equation for the next 

stage 285°00 = 3957; difference tetween the two equations 

= 71 

(Table IV-I) _,, >» LORS ee 20 X71 = Boal 
“. Equation for 283°18° = 3886 plus 36 = 3922 3922 (16) 

(17) Multiply (15) by 120, as a constant for Mercury, and divide the product by (16) 
630 x-120 8560 


—~302a« > «apag = 77 
Now by Table 1V-F, 225 is the sine of 3°75° 
3°75 x 21 


2:1 is the sine of -- — = 081° 


225° 
N.B.—The corresponding constants for the other planets are the sines of their greatest 
apparent latitudes, given at foot of Table IV-G. 


The latitude of Mercury is ‘031° and inasmuch as (14) is greater than 
180°, i.e., below the ecliptic, the latitude :031° is south. 
* The apses and nodes of planets, except the moon, h H sl ti that their pl 
onlenicied fo G44 taki ganA Aap. Pp ave such slow motions tha eir places need not be 


a 
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Mars, Jupiter and Saturn (superior planets). 

239. I. To find the geocentric longitude of Mars, Jupiter and Saturn (superior 
planets) for 89 completed days in solar year A.D, 634 (mean sunrise on 17th June 
A.D. 634, when thers was a partial lunar eclipse ) see paragraph 268, page 1! 7 below. 

Time and English date. Mean Lanka@ sunrise on 17th June A.D. 634 
(15th Sukla tithi of lunar Ashadha). 


(1) A. Mean longitude of sun minus planet’s mean longitude. 


Nifference Difference Difference 
between mean between mean between mean 
: longitudes of sun longitudes of sun longitudes of sun 
Mean longitude of sun and Mars. and Jupiter, and Saturn. 
(85°58° by Table [V-C) + 360° =445'58° Jupiter’s 445°58° Saturn’s 445°58° 
Mean longitude of Mars mean long. mean long. 
For A.D. 600, 257°91° 11°638° 201:98° 
»» 34 years, 4 OSY be 311:81° 55°45° 
» 89 days, 46°64° 739° 2°98° 
331°92° —331:92° $80°88° —830&38° 260°41° —260°41° 
113°66° A 114°75° A (85°17 A 
(2) B. Longitude of planet’s apsis minus 
mean longitude of planet. Mars. Jupiter. Saturn. 
Longitude of planet’s apsis 130°04° or 490:04.° 171-27° 236°62° 
+ 360° + 360° 
or 581°27° or 596°62° 
Mean longitude of planet ... —331-92° —8380°83° —. 260°41° 
158°12° B 200°44° B 336-21° B 
(3) N. Mean longitude of planet. 331°92° N 830°83° N . 260°-41°N 
(4) Planet’s annual equation for A*¥ + 38°5° (4) + 111° (4) — 0°6° (4) 
(5) Take half of (4) with reversed 
sign, and add to B Bee 158°12° 200°44° 336°21° 
— 19°25° — 555° + 08° 
188°87° (5) 194°89° (5) 336°51° (5) 
(6) Planet’s anomalistic equation 
for(o)7easervy) > = + UT (6) — 14° (6) — 31° (6) 
(7) Take half of (6), with reversed 
- sign, and add to (5)... 138°87° 194:89° 336°51° 
—  38'85° + 07° + 1:65° 
135°02° (7). 195°59° (7) 388°06° (7) 
(8) Anomalistic equation of (7)*... + 82° (8) — 1:4° (8) — 29° (8) 
(9) Take (8), with reversed sign, 
and add to A = 113°66° 114-75° 185:17° 
| | eee gee +2-9° 
2 105°46° (9) 115°15° (9) 188-07° (9) 
(10) Annual equation of (9)[Table I1V]+37:0° (10) + 11°1° (10) —  1:0°(10) 
(11) Add (8) and (10): we = 40°2" (11) + 9-7" (11) i) BOs 
(12) Add N and (11): UE TE 846°53° (12) 256°51°(12) 
The true geocentric longitude 17° in Mesua, 103° in Mina, 17° in Duanvs, 


N.B.—These geocentric places could have been ascertained, by mere inspection either from the 
planetary Eye-tables, or from Tables V-A and V-B. See paragraphs 276 and 322 to 324 below, 

240. II. To find the latitude of Mars, i.e., his distance above or below the 
ecliptic for the same moment— 


(12) Mar’s true geocentric longitude ... ir - oe Me Lie" 
or 376:12° 
minus longitude of Mar’s node for A.D. 900 (‘lable LV) — 40°07° 
3 ae 336'05°(18) 
(14) Take (10) above for Mars, with sign reversed, and add to (18) : — 87:0° 
| | 249-05? (14) 
(15) Sine of (14) according to Table [V-H iss ce ead 2981 (15) 


(16) Equation for (9) above, 105:16°, by Table [V-G rect: ai 
(17) Multiply (15) by 90, as a constant for Mars, and divide by (16) 
90 x 2981 _ 268290 _ 5] 
3573 3573 

N.B.—The corresponding constauts for the other planets are the sines of their greatest 

apparent latitudes, given at foot of Table [V-G. 
’ Now by Table IV-H the sine 75 belongs to an angle between 0° and 3°75° 
225 is the sine of 3°75° 
Pe . 1°25° : 

.*. The latitude of Mars sought is 1-25° which is south since (14) is above 180° 


3573 (16) 


eis — 


* See Table IV under Mars, Jupiter and Saturn respectively. 
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241. To find the longitude and latitude of the moon for the above moment— 

We should first of all find the moon’s true longitude which we ma 
calculate either from the tithi direct, which being 15 tithis completed is. 180°. 
Moon’s longitude = (moon’s minus sun’s longitude) ++ sun’s longitude ='180° + 
85°58° + °32 (O's equation by Table EV-A) = 265°90°, 

Now to find the moon’s latitude at the moment sought— 
(1) Find the place of moon’s node, .e., Rahu— 


By Table LV-K place of Rahu for A.D. 600 is hes i 196°57 
By same table Rahu’s motion for 84 years, 298'18° or 596'75 
N.B.—Rahu’s mean motion for odd years 89 days 477 
and days should be subtracted from the moan ween 
place for century. 
34 years and 89 days = 802°95 — 802°95 
, 253°80° (1) 
(2) Moon’s true place minus place of her node abe eee 265°90° 
— 253°80 
12°10 (2) 
_ (3) Sine of (2) by Table IV-H a Re a as ts 719 (8) 
7 ' 
(4) Multiply (3) by ali , as a constant for the moon: eae = 56, 


By Table IV-H, 225 is the sine of 8-75° 
“56 94° 
Inasmuch as (2) is less than 180°, the latitude sought is 0°94° north. 
242. The reader should note— 
(a) that for Venus the procedure is the same as for Mercury : 


(b) that for Jupiter and Saturn, the procedure is the same as for Mars ; 


(c) that for Mercury and Venus, the geocentric longitude has for its basis 
the sun’s mean longitude and not that of the planet; whereas the 
geocentric places of Mars, Jupiter and Saturn are based on their 
respective mean longitudes ; 


(d) that we may always subtract a larger number of degrees from a smaller 
by adding 360° to the smaller number ; | 


(e) that the apsis of any planet except the moon does not change materially 
in position during a century, and that therefore we need not calculate 
the change of apsis for odd years or odd days; 


(f) that after calculating a,b and », or A, B and N, respectively, the 
procedure is the same for all planets, whether inferior or superior ; 


{g) that the mean longitudes of planets for decimals of a day may be 
obtained from the longitude for odd days by prefixing decimals to the 
latter. Only we should remember that a mean revolution of Mercury 
is completed in 87 days and a mean revolution of Venus in 225 days, 
ae uy Fee Hi ‘ Mercury’s longitude for *89 day is not 0°422° 
but 3°6422°. Similarly, the increase of Venus’ longitude for 2 
is not ‘01009, but °37009° ; : Si smd 

(t) that the latitudes of planets are not referred to in Indian usage except 
in what is known as a planetary fight in astrology ; — 


(7) that the greatest apparent latitudes of the several planets and their 
corresponding Hindu sines are given at foot of Table IV-G. 


Sxor1on 11.—LHzamination of planetary time-records called horoseopes. 


243. Side by side with calendar dates expressed in vara, tithi and nakshatra 
there are to be found, scattered here and there in Indian literature, records of time, 
indicating the positions of one or more of the chief planets on particular da g, 
whereby the modern investigator is enabled, even when no year, month, or date 
is expressed, to compute the probable time at which the records were composed or 
to which they refer. But to assess at their real value these planetary records 

> 


/ 
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usually called horoscopes, one or two preliminary observations are necessary in 
the light of facts disclosed by modern historical research. In the first place. 
althoagh the Indian horoscope as well as the Indian panchanga is at present used 
largely, and used chiefly, for astrological purposes, this was not the case always. 
Tt is certain that the sun’s and moon’s motions have been observed in this country 
from yery ancient, in fact from vedic, times for the legitimate purpose of measuring 
time, and there is little doubt that, like. the Babylonians, the Hindus also looked 
_ upon planetary records or horoscopes originally in the same light. Even now 
the horoscope is essentially a record of time from which the astrologer deduces 
what appears to him to be the influence of the several planets at the moment 
envisaged by the horoscope. 


244, Secondly, as between the Indian calendar and the Indian horoscope, the 
latter is comparatively a new-comer. Traces of astrological prediction in the 
Indian literature of the centuries B.C. are few and far between, and they seem to 
point specially to prediction by means of the sun’s and moon’s movements rather 
than by means of the motions of the planets properly so called. When exactly the 
people of this country became acquainted with the names of the other planets (for 
the sun and moon are also planets in the Indian system) or began to observe their 
motions, is a moot point. On the one hand it seems a priori probable, from the 
intercourse of this country with the western nations from very ancient times, that 
Greek, if not Phoenician, Chaldean and Egyptian astronomy and astrology must 
have found their way into this country ata very early time. It seems diffi- 
cult to suppose that Chaldean astrology in particular, which was practised in the 
Grecian and Roman States for some centuries before A.D. 1, did not find its way 
into India in the wake of Alexander’s conquest or of the Greco-Bactrian civili- 
zation. Indeed in an account of the life of Apollonius of '‘I'yana, who lived in the 
first century A.D., it is stated that he became acquainted with the names of the 
planets and of the week-days from an Indian prince whom he visited, but there is 
reason to believe that the extant semi-mythic accounts of the life of Apollonius 
of Tyana were composed considerably later than the first century A.D. 


245. All the historical, as distinguished from the presumptive, evidence that 
has come down to us points to the probability of western imfluence on Indian 
planetary astronomy not having been anterior to the fourth or ifth century A.D., 
when the works of the great Greek astronomer and astrologer Klaudios Ptolemy and 
his successors, Paulus Alexandrinus and Firmicus Materaus, were first introduced 
into this country during the Gupta period, Some mention is made of planet names 
in the purdnus, but the date of composition of the puranas is itself a matter of critical 
speculation. On the whole it may be safe to presume that the Hindus in some way 
became acquainted with the names of the planets, and possibly of the planetary 
week-days, a century or two before the Christian era, but that they did not make any 
practical use of this knowledge until they were brought face to face with its results 
in Ptolemy’s worksin the fourth or fifth century A.D. It seems also exceedingly 
probable that the practice of calculating horoscopes or the positions of the planets 
at given moments, came irto vogue in India a century or two after the fifth A.D, 
Whether any particular part of the country, eg., Southern India, acquired a 
knowledge of planetary astrology from independent Chaldean sources before the 
introduction of Ptolemy’s works into Northern India is also a matter purely for con- 
jecture. We have it on the authority of Juvenal, the Latin satirist of the time of 
Domitian (first century A.D.), that in his time the wealthy Roman ladies used to 
employ four classes of sooth-sayers, the Phrygian, the Chaldean, the Etruscan and 
the Indian. From the way in which Juvenal has coupled Indians with Phrygian 
augurs in this passage (Satire VI, lines 585—587) it may be presumed that Indian 
fortune tellers were imported into Rome for their knowledge of augury and not 
for their knowledge of astronomy, for which Juvenal seems rather to give credit 
(in this respect again the passage is not free from doubt) to the Chaldean, not to 
the Indian, sooth-sayer. In confirmation of Juvenal’s statement, we have allusions 
to an Indian science of birds (in the sense of augury) occurring in literature 
which is entirely destitute of notions of planetary astrology, e.g., the Tamil Tolkap- 
piam The passage where Juvenal refers to Indian augury or Indian astrology has 
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been the subject of numerous varie lectiones (various readings) and one version 
refers to female, not male, fortune tellers (/nde= Indian women). 
Translation. 
To the rich women answers will be given 


Divitibus respensa dabunt Phrye augur et by a Phrygian augur or by an Indian engaged 

Indus for hire, or by one who understands the 

Conductus, dubit aslrorum mundique periius, universe aud the stars, or by an elderly person 

Aut aliquis senior qui publica fulgura condit. who covers up with due rites the parts of the 
city which have been struck by lightning, 


Note.—(1) For dabunt some editions read dabit. , 
(2) Kor Indus, the various other readings are Indz, and inde. 


246. The practical deduction from all these considerations is that one has to be 
very sure of one’s ground before imputing to Indian society bcfore the fifth century 
A.D. a knowledge or practice of planetary astrology (compare remarks in paragraph 
50, page 15 supra). Such Indian horoscopes as refer to a previous period must — 
have been composed retrospectively, and this remark applies in a special manner 
to Rama’s horoscope in the Ramayana, which occurs in a canto admitted 
by critics to be a subsequent composition. Whether Rama’s horoscope was 
meant to be a real horoscope or merely a description of planets in certain exalted 
positions has also not yet been settled; but taking it as a horoscope, Bentley 
ascribed it to the year 961 B.C. while the present writer, had in previous works 
of his computed the time to correspond to 964 B.C. although he would now not 
attach any particular significance to the year 964 B.C. as a year of Rama’s birth, 
or even as a year answering the conditions of Rama’s horoscope (vide paragraph 
302 infra). The exact manner in which this interesting horoscope can be 
computed will be shown in section iii of this chapter (pages 112 to 122 infra). 
The references to planet-positions in the Mahabharata are so conflicting 
that it is impossible to make any inference from them as to the time referred to ; 
whereas a genuine horoscope containing the positions of the principal planets in 
rasis, provided the time of year is indicated even in general terms, should enable 
an investigator to verify a date in such a manner that the same horoscope would 
not be applicable to any other date during a period of several thousands of years. 
This is the chronological vantage-ground of the horoscope, and it will be illus- 
trated presently by a thoroughly practical, aud at the same time a somewhat 
unique, example from early Tamil literature; but horoscopes are liable to all 
the failings to which human compositions are subject, and unless ove was certain 
of all the elements in a horoscope having been correctly recorded, the time inference 
drawn therefrom may turn out to be widely discrepant from the truth, - The 
obvious inaccuracies in the Mahabharata references to planets will be commented. 
on in an Appendix. (Paper No. v.) 


247. ‘Table V-A showing the increase of the mean longitudes of the principal 
planets, Mars, Jupiter and Saturn for a period of 2,000 years will be found useful 
in such investigations. It can be used in various ways, but the most practical 
way of using it will be illustrated by an example which has itself considerable 
interest for the student of Tamil literature. The ancient Tamil anthology called 
Paripadal, of which an excellent edition in print was brought out in 19!8 by the 
veteran editor of Tamil classics, Mahamahdpadyaya Pandit V. Swaminatha Ayyar, 
and of which the date of composition is as yet a mystery, contains, in the eleventh 
canto, a description of the river Vaigai (near Madura) in flood. The author of 
this poem Naliantuvandr, commonly believed to be one of the sangam poets, to 
whom we also owe Kalittogat, says (see Text, English translation and commentary 
extracted below, page 19) that he witnessed the flood on a morning when the 
moon was eclipsed, when the nakshatra Krittika (26°7° to 40° longitude) was at 
day-break ‘‘ high up,” i.e., at or near the zenith, when Mars was in Mésha (0° to 
29° longitude), Jupiter was in Mina (330° to 359°), Saturn was in Dhanus and 
going towards Makara (say 260° to 269°), Venus in Rishabha (80° to 59°) and 
Mercury in Mithuna (60° to 89°). 


248. This extract from the poem is a horoscope in the true sense of the word, 
for it isa time-record, though one drawn up on the occasion of the occur- 
rence of a flood, not of the birth of a human child. Ht is just the kind of horos- 
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cope that one would expect from the Babylonian prototype. There are many 
circumstances which make the investigation of this mysterious time-record as 
difficult as it is interesting. In the first place, if the poem really is very 
ancient, the poet may have become acquainted only with the mean positions of 
the planets, and he may have supplemented his knowledge by observing their 
actual situation in the heavens Secondly, the above positions are recorded in 
Tamil verse, whose quaint language cannot be understood even by Tamil readers 
without a reliable commentary. In this case the commentator, himself an ancient 
classical author, Parimélalagar, whose commentary on Tiruvalluvar’s Kural is 
well-known, enjoys the reputation of being thoroughly reliable in literary matters 
and he may be presumed to be no less so in astronomical matters. 'Vhirdly, 
neither the lunar month nor the position of the sun is referred to directly in the 
passage, but from the circumstance that nakshatra Krittika, whose sidereal longi- 
tude is between 26°7° and 40°, was in or near the zenith at daybreak, the 
commentator, Parimélalagar infers that the sun must have been at or near 90° 
from this position, i.e., the sun’s longitude must have been between 116°7° and 
130° since he had not yet risen when the nakshatra was in the zenith. If so, the 
sun must have been in the first few degrees of Sitha 72, and the time must have 
been within the first few days of the month of Avani ur Sinha ; this, in fact, is the 
commentator’s own statement. There is a fourth circumstance which the com- 
mentator is careful to note as limiting the position of both sun and moon; for 
he remarks that as it wasa time of lunar eclipse in Sravana month, the moon 
must have been in nakshatra Sravishtha or Dhanishtha (293°3° to 306:7° according 
te Strya and Arya siddhantas; 294° 7’ 5” to 307° 7’ 40” according to Brahma 
siddhanta and Siddhanta Sirdmani, see Eye-table, section g); and as the tithi or 
distance from the moon to the sun-at the middle of a lunar eclipse is exactly 
180°, the sun’s longitude could not have been less than 113°3° or more than 127° 
whichever of the four siddhantas was followed; and he could not have been more 
than 7 days old in Sitnha ra@si or month. An astronomer may be disposed to 
object that the hypothesis of the sun being in Simha rasi and the moon in 
Dhanishtha nakshatra hangs on a single peg, namely on Krittika nakshatra being 
exactly at the zenith, but the ancient ‘l'amil commentator Parimélalagar appears 
to have entertamed no doubt on the point. Fifthly, from the position of Mercury, 
and more especially from that of Venus recorded by the poet, 60° to 89°,- and 
30° to 59°, respectively, when the sun was, according to the commentator, between, 
say, 120° and 127°, it may be inferred (if the commentator is right) that the poet 
could not have recorded, or even contemplated, actual positions in respect of these 
planets. ‘The possibility that he referred to actual positions in respect of Venus 
‘and Mercury as well as of Mars, Jupiter and Saturn, constitutes in fact the crux 
of the problem ; and we shall examine this alternative later. It will be seen from 
the anomaly and equation tables of Mercury and Venus (Table IV of the present 
work) that their maximum distance from the sun\is 26° and 48°03°, respectively 
(i.e., the sum of maximum equations for each planet in Table IV), whereas 
according to the poet’s description, Venus was not less than 60° and Mercury not 
less than 30° from the sun, ‘Thus, in the case of Venus, it is clear that if the sun 
was really in Simha, the poet could have had in view its mean longitude only ; 
and if so, it becomes pertinent to ask whether he did not contemplate mean 
longitudes in the case of the other planets also. Thisis our sixth difficulty. [The 
difference between mean and actual longitudes in the case of Jupiter and Saturn 
is never very much, but Mars’s actual position may be removed by as much as 
51-6° from his mean position. | 

249. Seventhly, and lastly, the poet may have recorded the positions of the 
planets either actually as he saw them in the heavens, or partly as he saw them and 
partly as he imagined them from his knowledge of astronomy. As we have just 
observed, however, he could not possibly have seen Venus in the position he has 
recorded, if the solar month was Simha or Avani, as stated by his commentator. 


250. Having noted all these seven difficulties, we shall endeavour to solve 
them, and Table V-A should enable us to do so if there is a solution. To use 
Table V-A properly, we want two temporary tables which we should make afresh 
for each problem, and which we shall call respectively “‘ the table for a fixed year 
and “the table of moveable years.” We note first of all from Table 1V the mean 
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positions of the planets in 1 B.C., 1e., 0 A.D. (which we treat as our fixed year) 
at a time when the mean longitade of the sun was about 125°, or when about 130 
days of the Indian solar year had passed (Table IV-C). ,This is a good average 
time of the year for the occurrence of a lunar eclipse in Sravana. 


Table for fixed year 1 B.O. = 0 A.D. 
Mean positions of planets at end of 130th day of the Indian 
solar year, 1 B.C., or 0 A.D. < 


wo Mars. | Jupiter. Satarn. 


(1) At commencement of Indian solar year in B.C; 1=0' A.D. 


(Rabe EY een ae ie ee 25474" 163'17° 70°54 
(2) Planets’ motion for 130 days (Table IV)... ts bak 68°12° 10°80° 435° 
(8) ‘Tote ee ie a — B22°86° 173:97° 74°89° 
(4) cr in nearest degree ... nas oe ae 323° 174° Bee 76° 
(5) Actual geocentric places recorded by the poet 0° to 29° 880° to 359° 270° to 299° 


(6) Mean positions corresponding to actual positions recorded 


bv the poet (according to planctary eye-table), 820° tc 340° 320° to 848° | 274° to 303° 
(7) To (4) we havegto addin order to arrive at (6) mean posi- 


_ __ tions corresponding to those recorded by the poet —3° to +17° 146° to 184° ) 195° to 224° 
(8) If the year we are in search of is B.C., then we should 
in order to reach it, add algebraically to (4) — 843° to —8° |—180° to —210° |—180° to —160° 


251. We now see the use of Table V-A which will enable us to construct our 
second table, the one for moveable years, in other words to determine approxi- 
mately, as a first step, the year or years A.D. or B.C. when alone the increases in 
longitude noted in the last two lines (7) and (8) supra were possible. Line (7) of 
the table will help us in A.D, years and line (8) in B.C. years. 


252. Table V-A does not give the increases of longitude of Venus or Mercury 
from year to year, because their positions are difficult to follow except in the 
light of the sun’s movements and if the others are right, a difference in the 
position of Venus and Mercury alone may not matter; on the other hand, if in 
the year that we fix upon, Venus and Mercury happen to be in the positions 
es by nanee. auc ene Uae aie actual positions of both Mercury and 

erius depend but to a small extent on their mean longi incl 
Mcgee ongitude and principally on 

258. It is usually therefore, enough, provided we know the month, to set to 
work with the three major planets, Mars, Jupiter and Saturn, particularly when 
we are in search of actual positions. We may repeat once more that the mean 
longitude neither of Venus nor of Mercury is a guide, except indirectly, to their 
actual position which is determined by the sun’s position, coupled with the annual 
and anomalistic equations of Venus or of. Mercury as the case may be. We 
shall find that the search for the positions of three planets is. tedious enough 
when our object is not merely to find when the planets attained certain mean 
positions, but to locate them in their actual positions in a year satisfying all our 
conditions. In the case of Mars in particular we have to bear in mind that the 
difference between his actual and his mean position varies according to the time 
of the year. This fact is made evident by Mars’s eye-table, which shows us 
that in order that Mars may be actually in Mesha (0° to 29°) on or about the 
130th day of the year, his mean position should be between 320° and 340°, and 
the addition we have to make to the mean position of Mars on the 130th day of 
our fixed year (1 B.C.) in order to arrive at an actual position in Mésha rasi is 
—8° to + 17° which we have accordingly entered in line (7) of the table in 
paragraph 250. In thecase of Jupiter and Saturn we have taken the precaution to 


extract their mean positions also from their respective eye-tables, but the difference 
is not very much in their case. . 


254, We find from Table V-A that the only years out of 4,000 which can 
possibly satisfy most of the conditions of our search (i.e., those as to the moon 
being in Sravana and as to the mean longitudes of the three planets, Mars Jupiter 
and Saturn) entered in line (6) of the table in paragraph 250 are the following 
This will be our table of moveable years from which we should be able to select one 
to suit our purpose finally. It is therefore of the utmost importance to include in 
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‘our table of moveable years in the first instance all possible years, so that even 
if we have to make another table for our fixed year, as we shall have to do in this 
case, we may not have to change our second table or table of moveable years. 


250. Table of moveable years with reference to 1 B.C. or 0 A.D., as a Jiaed 
year ; 130th day of Indian solar year. Mean longitude in fixed year 1 B.C. (v. line 4 
‘of the table in paragraph 250). 

323° (Mars) 174° (Jupiter) 75° (Saturn) 

Limits of increase sought (v. lines, 7 and 8 of the table in paragraph 250), in 
other words, quantities to be added to the mean longitudes of Mars, Jupiter and 
Saturn at full moon in Sravana, 1 B.C., in order to arrive at the mean longitudes of 
the same planets at the end of tie same tithi in the year sought. 


A.D. Years: — 3° to + 17° (Mars) + 150° to + 180° (Jupiter) 200° to =. 280° (Saturn), 
B.C, Years: — 343° to— 3° (Mars) — 180° to — 210° (Jupiter) — 130° te — 160° (Saturn). 
| Day of solar year Wess | Sanu 
sa ; piter. | Saturn. 
Years. corresponding t© \pable (Table. |(Table 
Sravana V-A) V-A),| WeA 
full moon. ‘| ds) ~A). 
EES se Me rapt ss eae sess oi So ee = 
. A.D. years. | 
A.D. 17 (lunar eclipse in Sravana—see Table II) = mae ia 134 14 156 | 208 
A.D. 634 (lunsr eclipse in Ashadhu—Table I!) nae me 128 31 161 | 187 
A.D. 694 (lunar eclipse in ASvina—Table IT)... = ee Ps 114 355 181 | 200 
A.D, 871 (lunar eclipse in Bhadrapada—Tatle II, sun’s longitude 135 34 153 | 203 
157°). : 
A.D. 931 (no lunar eclipse) | Re St a oan rs ee 13% 358 173 | 216 
A.D. 1050 (lunar eclipse in Sravana— Table II) Sey <2 ia 134 95 185 | 280 
A.D. 1108 (lunar eclipse in Karttika—Table II) Sse ae a8 123 37 145 | 219 
A.D. 1168 (lunar eclipse in ASvina—Table II) ae ar | 129 1 | 166 | 232 
A.D, 1548 (lunar eclipse in Karttika—Table II) = 116 15 | 178 195 
B.C, years, : 
.A.D.—160, i.e, 161 B.C. (lunar eclipse in Sravana—Guinness* ae — 25 | —176 |) — 155 
Tables). 
A.D.— 220, i.e., B.C. 221 (mo eclipse in Sravana bnt there was a ax -— 349 | — 196 | — 168 
A.D.—3897, i.e., B.C. 398 (mo eclipse in Sravana, but there was a —— 98:7) — 168 1 171 


lanar eclipse in May 17, which would be the month of solar 
Mitbuna or lunar Jyeshtha— Guinness’ Tables). 


| 

i} 

| 
lunar eclipse in May 9, Rishabha solar month—Guinness’ Tables). | | 
A.D.—1572, i.e., 1573 B.C. (no lunar eclipse)... aa Ay oa | 


— 239 | —186 | — 128 
, 256. The B.C. years will not yield us any date when there was a lunar eclipse 

in Sravana and when the three major planets were in the positions assigned to 
them by the poet. Although there was a lunar eclipse in Sravana of 161 B.C., 
the mean position of Mars was ther such that the planet could not actually have 
been in Mésha at full moon in Sravana of that year, The other B.C. years in our 
table of moveable years are not worth investigating, since there was no lunar 
eclipse in two of them, while in the third, the eclipse was in Jyeshtha, and Mars’ 
mean position (323° — 28°, i.e., 295°) was not such as to give us an actual position 
for that planet in Mésha. 
257. Incidentally, we may note first that Table V-A is equally useful fora 
search up to 2000 B.C. or down to A.D. 2000, or for any period of 4,000 years in 
all. Secondly, in order to use Table V-A, it is not necessary that we should make 
a start always with mean longitudes of 1 B.C. We may start by calculating 
mean longitudes for any year B.C. or A.D. and, with that as a fixed year, proceed 
to determine, by addition or subtraction according to Table V-A, the mean longi- 
tudes attained on the corresponding day in any other year which we may call the 
moveable year. The mean longitudes of the three superior planets for every 10 
completed days in the principul years from which, according to the nature of the 
roblem, the choice of a fixed year will have to be made are given at the beginning 
of ‘able V-A. These years are 3201, 3102, 2101, 1101, 101, | B.C. and A.D. 1000 
and 1800. The advantage of making a start with 1 B.C. or 0 A.D. is that each 
one of the moveable years in our field of selection (the second table) becomes 
ipso facto an A.D. year. This, however, is an advantage which we can easily 
forgo, provided there is any reason for choosing a fixed year other than 1 B.C. 
The method of subtraction for B.C. years has obvious inconveniences and it will 


*“ Tables of Vernal Equinoxes and New Moons for 3,555 years” By H. Grattan Guinaess, DD. F.RAS, 
.(London—Hodder and Stoughton, 1896). 
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generally be better to use the method of addition even for B.C. years, as illus- 
trated in section iii of this chapter, on Rama’s horoscope (paragraph 294, p. 118 
below). . i 
258. In A.D. years, if we apply the test of a lunar eclipse in Sravana month 

which, as is the case with eclipses always, ought to be a conclusive test, and if the 
ancient commentator ts right, there is only one year which satisfies more or less the 
Paripadal horoscope, although some critics may demur a good deal to accepting it ; 
and that is A.D. 17 in which the actual positions of Mars, Jupiter and Saturn were, 
as any one may, with a little trouble, satisfy himself by following the instructions 
in paragraphs 237 and 2:9 supra, or much more quickly by using tables V-A 
and V-B. 

Mars 25°5° in Mesha. 

Jupiter 334° or 4° in Mina. 

Saturn 274°1° or 4° in Makara. 


Venus’ mean longitude at the same date was 28° which was only 2° short of 
Rishabha; it has already been shown (paragraph 248) that Rishabha was an 
impossible rasi for the actual position of Venus under the given conditions; in 
A.D. 17 on Sravana full moon day she was actually in 90°02° (end of Mithuna or 
beginning of Karkataka). Mercury’s mean longitude at Sravana full moon of 
17 A.D. was not Mithuna, but 252°77° (Dhanus) and his actual position was. 
156°02° (Kanya). 

259, Among the possible A.D. years which we selected with the help of 
Table V-A there is only one, other than A.D. 17, in which there was a lunar eclipse 
in Sraévana month, and that is the year A.D. 1050; but in that year Mars’ increase 
of mean longitude was +95° which would never give us an actual position for 
Mars in Mésha (in fact it yields an actual position 92°57° i.e , 3 degreesin Karkataka, 
the fourth rasi instead of the first). Also, in A.D. 1050, neither Venus’ mean, nor 
her actual position, was satisfactory. Therefore, apart from considerations of 
the probable period of the literary work Paripddul, A.D, 1950 must be rejected. 


260. The fixation of A.D. 17, asa date for the poem, however satisfactory 
it might be to the upholders of the theories propounded by the late Mr. Kanaga- 
sabhai Pillai (in his Tamils 1,800 years ago) and by Mr. A. Kumaraswami {quoted 
by Dr. Hortzsce in South Indian Inscriptions, volume II, Part iii, p. 378, 1895), 
namely, that the extant Sangam literature in Tamil was produced in the first 
century A.D., runs counter to all probabilities, as inferred in paragraph 245 supra, 
of the period when Indian astronomers could have begun to calculate the move- 
ments of the planets. There is a bare possibility, as the writer has already 
hinted, that the South-Indian astronomers received the elements of the planetary 
inotions from a direct Chaldean source in the centuries immediately preceding the 
Christian era, but it has to be remembered that there is no evidence of their 
having habitually cast horoscopes before the seventh century A.D. If would appear 
that from Alexander’s time at least the Sramanas (or Jains) boasted of an 
astronomical learning equal or superior to that of the Brahmanas, and possibly the 
Jain astronomy inculcated a knowledge of the planetary motions, and Jains were: 
plentiful in Southern India from the fourth century B.C. There is also a good deal 
that has a look of great antiquity about it in the way in which the Tamil people 
have clung to the solar reckoning when all the rest of India practically followed 
the lunar reckoning, in the peculiar way in which they name some of the solar 
months when ordinarily all other month-names have been confessedly borrowed 
from Sanskrit, in the many variations of solar month-names, to be found among 
primitive tribes in Southern India, e.g., Tulu month names, noted by Dr. Burnrut 
in his South Indian Palwography, and Toda month names on the Nilgiris, noted 
in De. Rivers’ Todes ; and lastly in the many synonyms which are to be found, in 
Tamil only, for the names of nakshatras. (See Pingala Nigandu.) 


261. Still, before accepting A.D. 17, one would like to know something about 
the other evidence for the relative age of this poem Paripddal, as compared with. 
other works of the swngam age. Most of the productions of that age which have 
come down to us have come down only as anthologies, and this is a class of 
literature peculiar to Tamil. Hundreds of poets are known to have flourished 
during the sangam age in each part of the Tamil country : of a very few of them. 
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like Tiruvalluvar, Ilango-Adigal, Sittalai Sattanar, Tiruttakkatévar (authors of the 
well-known Kural, Silappadikaram, Manimékalat, and Jivaka Chintémani, respect- 
ively) we have entire works that have come down to us, as sangam works: 
allthe rest are preserved either by name only or in ancient anthologies, called 
Padirruputiu, Pura-naniru, Aha-nanuru, Ndladi, Narrinai, Kurunioga, etc.; and 
we are left to conjecture the period during which these poets’ works must have 
been current, each in its entirety, before thei posterity thought it prudent to 
preserve them in anthologies or excerpts of their works; and such abridgements 
must have been necessitated by the rapidly accumulating bulk of literature and 
the difficulty and expense of making copies of entire works. The careful way, 
too, in which these anthologies were compiled, the number of genuinely good poets 
whose remains are, as it were, enshrined in them, and the scrupulous accuracy with 
which they were annotated by eminent commentators, some of them men not less 
famous than the authors whom they annotated, must make us pause before we 
can limit the sangam period, (even supposing it came to an end about A.D. 800), to 
less than three or four hundred years before that date; that is, nobody would 
have taken the trouble that has been taken with these anthologies or in editing 
so systematically such minute extracts unless the poets’ names were really ancient 
and nearly as venerable then as they are now. In the allegorical language of the 
legend associated with the origin of Ndaladi, the sangam editors were so fastidious 
in their choice that they salvaged only those productions which had resisted the 
devastating flood of time. See further Paper No. (iu) in Appendix “on the 
chronology of early Tamil Literature.” 

962. About Pavipadal itself, its venerable editor in print tells us in his preface 
that he was able to secure only two manuscripts (which were copies, the one tran- 
scribed from the other) containing the extant portions of the anthology (20 out of 
70 ancient selections), and certain other manuscripts containing a few fragments : 
and it is scarcely likely that any portion of this work, not already published by 
Mr. Swaminatha Ayyar, will ever come to light hereafter and help us to unravel the 
age of its composition, or, supposing that it really belonged to the first century 
AD., to enlighten us as to how the poet acquired his knowledge of planetary 
astronomy... Even so, other portions of the Paripadal anthology which deal with 
developments of Saivyism and Vaishnavism seem to be more recent than the first 
century A.D., if we are to follow Dr. Bhandarkar and other eminent authorities. 

263. We have so far given full credit to the ancient commentator Pariméla- 
lagar for correctly interpreting the poet, but we have done so at the expense, so 
~ to say, of the positions of the inferior planets, to one of which only (viz., Venus) 
the commentator’s hypothesis of sun in Simha and a lunar eclipse in Sravana month 
allows even an approximately correct mean position, while Mercury’s position, 
whether mean or actual, has to be abandoned altogether on that hypothesis. Also, 
the time of lunar eclipse in Sravana month in A.D. 1? was not the morning but, 
as any one may satisfy himself by computing the sun's and moon S prone and 
equations, at "55 of the day (ie. an hour after sunset) on the 27th July A.D. 17. 
This is the first feature that strikes us as defective in the commentator’s 
hypothesis ; for the poet says that, when Krittika nakshatra, was at or near the 
monith at daybreak on a certain day, “ presently (the poet is alee ay use the 
expressive Tamil adverb ollai, i.e., “ presently ”), there “ a ns Ee hs ae eran, 
The poet would not have referred in these terms to an eclipse which had occurre 


i 1 i 3 i e eveDing of the day when 
the previous evening or which was to occur in th g yy 


Krittika was near the zenith in the morning. 3 

" 964, We are reluctantly led to the conclusion that, the commentator was, like 
ourselves, trying to make the best of an obscure text, but yh ‘he goving at hand 
the astronomical tables that we have, he hazarded his hypothesis about the lunar 


i 1 occurred in the month of Avani or Sithha, | when the moon was in 
ie Dhavishtha or Sravishtha, simply because Krittika — ips thought 
by him to be then at or near the zenith, and also fell into the fed oe 0 gulag: 
that a position of the sun in Sunha rasi was com wed with Mercury being 
actually in Mithuna or with Venus being actually in Rishabha. | 

265. It is somewhat dangerous, even in a purely astronomical speculation, to 
reject the authority of a commentator like Parimélalagar, but the astronomical 
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critic cannot discharge his duty unless he exhausts every reasonable alternative 
that presents itself; and after all, it seems to be more’ than doubtful whether 
Parimélalagar was the real author of the commentary on Paripadal which passes 
under his venerable name. 


966. A lunar eclipse in Ashadha month, with the sua about 90° in mean — 
longitude, is no doubt more compatible with actual positions for Venus and Mer- * 
cury in Rishabha (30° to 59°) and Mithuna (60° to 89°) respectively, and we have a 
year among the A.D. years in our table of moveable years in paragraph 255, when 
there was a lunar eclipse in Ashadha, and that is the year 634 A.D. This eclipse 
occurred on 17th June 634 A.D., and the exact time of its occurrence, according to 
the Arya siddhanta, as will be seen from one of the specimen problems worked out 
under the Arya siddhanta Hye-tabie (p. 159) was 4,423 a.m. The centre of the 
eclipse, according to Stirya siddhanta was the moment of sunrise. (The reader 
should be able to verify this from Table ILand Strya siddhanta Hye-table e, h and ~ 
y.) It looks as if we had got hold of the very kind of lunar eclipse (yrastasthamana, 
i.e., the setting of the moon in a state of eclipse, see paragraph 29) that the poet 
says he actually beheld. It is true that in making a bid for this eclipse, we are 
setting aside the commentators hypothesis, that because Krittika (30°) was in the 
zenith at day-break, the sun must have been in or about 120° sidereal longitude. 
But the poet’s description of Krittika may mean ‘‘ at or near the zenith” and it is just 
as reasonable to suppose that a Tamil poet using the word wyar (2wit) in this context 
may have employed it to mean “high up” as that he meant “at the zenith.” 
The eclipse was a partial one of 14 digits and occurred, according to LZ’ Art de 
Vérifier les Vates {the standard French work quoted in paragraph 134 supra) at 
11-30 p.m. in the Paris meridian, i.e., about 44 a.m. next day in the meridian of 
Madura. At this time the moon was eclipsed for an hour (see paragraph 135), 
The point of the ecliptic rising at that hour must have been that which rose two 
hours before the sun, ie, the 59th degree of the celestial longitude. Krittika 
nakshatra whose initial longitude is from 20° to 26° (according to the siddhanta 
followed) must have been at this time (4 a.m.) at least about one-third way up the 
heavens. By sunrise Krittika would have advanced to a point in the heavens 
about 30° from the zenith to the east. At 4-380 a.m. the darkness of the eclipse, 
though it was partial, would be such as to allow stars to be distinguished, not- 
withstanding the full moon, and Krittika would siill be fairly high up; and 4-30 
or 5 a.m. is apparently the time indicated by the poet’s expression pular vidiyal, 
l.e., at the first dawn. 


267. If we search for a suitable year with a lunar eclipse in Ashadha month 
and with Mars, Jupiter and Saturn in the positions recorded by the poet, we shall 
want a preliminary table somewhat different from the one in paragraph 25u with 
which we started. Our starting points for 1 B.C. will then be as follows :— 


eS 


aa Mars, | Jupiter, | Saturn. 
{1) Commencement of Indian solar year in 1 B.C., A.D.0... | 25474 | 163°17° 70°54° 
(2) Planets’ motion for 89 days... fap | 46°64° | 739° 298° 
eee : — 
(3) Total... | 301°33° 170'56° 73:59° 
(+) or in nearest degree ... “ef | 302° i gs 74° 
(5) Positions recorded by the poet : am sa ke 0° to 29° 330° to 359° 270° tu 299° 
(6) Mean positions corresponding to those recorded by the 
poet (by Planetary eye-tables) ... ; Se ae 314° to 347° 320° to 350° 274° 3° 
(7) Number of degrees to be added in caci: case to (4) in | | she 
order to arrive at (6) aie | 200° to 230° 


12° to 45° 150° to. 180° 


For Mars we shall now want an increase of longitude (over and above his 
1 B.C. longitude) of 12° to 46°, for Jupiter 150° to 180°, and for Saturn 200° to 230° 
We see that these limits are not such as to modify our second table or table of 
moveable years, on page 108, that is to say, the years included by us in that table 
will serve us as the possible years in this case also, And there is only one year 
among the A.D. years included by us in the table on page 105 which had a lunar 
eclipse in Ashadha. The possible year 898 B.C. whenthe sun was in Rishabha has 
to be rejected, because Mars, at the eclipse of that year was, as already stated 
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(paragraph 256) notin Mésha. (If Bhadrapada or Jyeshtha were suitable months 
for the lunar eclipse and for the sun’s positioa, we would have to change our starting 
table again, but we know—paragraphs 248 and 256—that the month of 
Bhadrapada would be too late for thé recorded positions of Mercury and Venus and 
in Jyeshtha the sun would be too near Krittika nakshatra. Moreover our second 
table would not be different for Jyéshtha, for which the limits of increase of longi- 
tude for Mars would be — 9° to + 30°, limits already included in our table 
_ of moveable years, and in that table there is no lunar eclipse in Jyeshtha.) 


268. The mean longitudes of the five planets at mean sunrise (6 a.m,) on 
17th June A.D. 634 (full moon tithi of lunar Ashadha month when the moon 
was in a State of eclipse), were as follows :— 


( 


. | * J 
— Mars. Jupiter. ' Saturn. | Venus. | Mercury. 
| . | i 


Mean longitudes ... AN oe i 7 331°92° | 330°83° 262°41° 296°23° | 37156" 

: | } 
and the actual positions, whether we follow the instructions in paragraphs 237 and 
239 supra, or the much simpler|processes by the Eye-tables, or by Tables V-A and 
V-B, fully illustrated in the next two sections of this chapter (pp. 112 and 183) 


were— 


actual geocentric places 122° | 839°53° 95651" 43°53° TU'38° 
| | 

and the Rais Mésha, | Mina. i.e,, second-half of | Rishabha. Mithuna. 
| 


\ 
| 
Dhanus, 13 | 
! Short of Makara. | 

| 


This seems far more satisfactory than the uncertainties in which we were 
landed by our first attempt to follow the ancient commentator’s hypothesis at all 
costs. All the planets are now in the actual positions recorded by the poet and 
we have not lost even one, nof even Mercury, though we made no special endeavour 
to search either for that planet or for Venus. [tis true that our result for Saturn 
is 18° short of Makara but that in all probability is what the poet himself means. 
His verse (see page 109 below) may be translated: “ Saturn was at the end of vid 
(.e., Dhanus) and was going to Makara,” which makes much better sense of the 
text than the commentator’s gloss: “Saturn was in the rasi following Dhanus, 
i.e., in Makara.” Moreover, as happily pointed out to the author by Mr. Manikka 
Nayagar, Tamil virkadat might mean what the commentator says, but Tamil 
cillirkaudai, the expression actually used by the poet, can only mean “ wi the end of 
vil, i.e., of Dhanus” not “after Dhanus.” ‘Tbe commentator is, however, right 
in noting that the poet evidently views with satisfaction the fact that each of the 
planets Mars, Jupiter, Saturn, Venus and Mercury was either in his own house 
 (svakshetra) or, (in the case of Saturn) going to it. In astrology, Mars per- 
manently owns, or is lord of, Mésha, Jupiter is lord of Mina, Saturn of Makara, 
Venus of Rishabha, and Mercury of Mithuna. A planet like Saturn going to his . 
own house is said to be very powerful, even though he may not be actually in it. 
We have also to note (see paragraph 297 below) that according to the Siirya sid- 
dhanta, Saturn’s place in 101 B.C. was 6° in advance of the place assigned to him in 
this work, and in A.D. 900, the planet occupied nearly the same place as he 
would by this work. In A.D. 600 his place by Strya siddhanta must have been 
at least 2°4° in advance of what is deducible from the present work. We say 
‘at least’ 2°4°, because subsequently a bija was admitted in the case of Saturn 
which, if it had been accepted or adopted in A.D. 634, would have had the effect of 
advancing by several degrees the position of Saturn, just what we want in order 
to satisfy the commentator; but we must at the same time remark, that the 
bija was in all probability adopted after A.D. 900 when the position of Saturn by 
Siirya siddhanta began to fall behind his actual position in the heavens (see Table 
in paragraph 27, page 121 below, and also Burgess’ Sarva siddhanta, page 165, and 
Bentley’s History, page 126). We may take it that Saturn’s mean place by 
Siirya siddhanta was about 260° or 10° short of Makara. What tables were used 
in India in 634 A.D. for ascertaining Saturn’s actual place we do not know. On 
the particular morning in question, Saturn was above the horizon when the sun 
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was rising (sun being in 86th degree and Satarn in 256th of longitude). About 5 
a.m., Saturn may have been just above the horizon or just below it; but the poet 
evidently was able to calculate where Saturn was at the time, whether or not he 
saw it in the heavens during the eclipse. 


269. The poet does not say that the sun was in Sinha; which he would surely 
not have omitted to note if that had been the case, because Sitbha is the sun’s 
own house and the poet evidently noticed the fact that the five planets Mars, 
Jupiter, Saturn, Venus and Mercury were each in (or going to) his owit house. 
The moon’s own house is Karkataka or Cancer, and the moon just then was in 
Dhanus (2: 6° mean longitude). 

270. On the whole, we need have no doubt now but that the poet was 
writing about the lunar eclipse which happened at or a little before sunrise on 
17th June A.D. 684; and if our solution is at all near the mark, it furnishes us 
with a very reliable landmark in the history of Tamil Sangam literature, a land- 
mark which, incidentally, is in perfect accord with another which was brought to 
light by the author some years ago, viz, the date A.D. 756 to be inferred from 
Silappadikaram.* If Tables V-A and V-B had rendered to chronology no other 
service than to enable us to solve this one chronological riddle, they wouid be 
worth all the trouble expended on their compilation. ‘lable V-A is most useful 
when we know for certain the solar or the lunar montn of a horoscope ; but it is 
equally useful when we have to guess the month in the first instance; for the 
positions of Mercury and Venus will then enable us to make a rough guess of the 
month, and for Mars.we need only a table of moveable years with fairly wide 
limits of increase of longitude, like the one we actually framed with the help of the 
Mars Hye-table. The lim:ts of Jupiter and Saturn do not vary yery much, as we 
may see from their Hye-tables, for one month or for another. It is well to note 
thus the different ways in which our tables of fixed. and moveable years should 
be adjusted to suit the mean and actual movements of the different planets. 


271. The author has already taken the opportunity, in paragraphs 216 to 219. 
to warn the reader that in fixing the mean sidereal periods of planetary revolutions 
adopted in this work, he has followed, so to speak, no particular siddhanta but 2 
siddhanta of his own. The reasons for this unusual procedure on his part are (1) 
that no two siddhantas agree in this important matter, (2) that bias are freely 
admitted for planets in the Indian siddhantas, and one can never be certain in 
epigraphical research whether a particular record did or did not make allowance for 
bija, (3) that one never knows which siddhanta to follow, (4) that where there is an 
antecedent probability, as in the case of the visible planets, that the person who 
framed a record did so after checking his calculations by ocular observation of the 
planets themselves in the heavens, more weight should be attached to the actual 
position of the planets, as a guide in fixing the time of the record, than to the 
particular siddhanta which may have been followed or to the particular bija which 
was or was not allowed for. Experience, and the unsolicited testimony of nume- 
rous correspondents, particularly of Mr. Ketakar, the well-known author of 
* Jyotir-Ganita” has shown that the present author in employing his own planetary 
siddhanta in Table V-B, has hit off, very accurately, for purposes of historical 
research, the actual positions of all the five planets. In the particular case 
expounded in this section, the place assigned to Saturn agrees very well with that 
which would follow from Professor Jacobi’s Tables published in Mp. Ind., Vol. XII 
(1912). The mean place of Saturn on the day in question was, according to Pro- 
fessor Jacobi, 294° + 322°, 37' + 5°, 33' or 262°, 10’ whereas the mean place found 
above and fully worked out in paragraph 239 supra is 260°, 24’, 6”. (It has 
already been shown in paragraph 268 that according to Siirya siddhanta, without 
bija, which Professor Jacobi follows, Saturn’s place in A.D. 634 must have been 2? 
in advance of that arrived at by means of this work.) The actual place, according to 
Professor Jacobi, must be equally close to the actual place arrived at above, because 
his tables, like those in Table IV of this work, are taken from Warren, who adopted 
them from Vavilala Kuchinna, a Telugu astronomer of the twelfth or thirteenth 
century A.D. 


_ 
i 


* See paper iii in the Appendix, “ Notes on the Chronology of Early Tamil Literature.” 
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Paripadal, canto 11, lines 4—~10. 
(Edition of 1918 by Mahamahopadhyaya V. Swaminatha Ayyar.) 


The Tamil Tezxt. 


Urugelu velli vandérriyal séra 2 GIs Mae alas CspSudeGeg 
varudayyay ppadimakan vayppa pporuderi | egeewe upwLser amid QurGgO_h 
pundi mitunam porunda ppularvidiya | 468 I per Qur@ésts YsiteSipw 
lanki? yuyarnirpa vandanan pankuvi | OG Wy WITADU a6 2 ewer LIerceaS) 
nillattunaikkuppa leyda virayaman | eines 9 lam seg Liu Counts allen pusDesr 

. villir kadaimakara? mévappam pollai MoS Penner Cwoalurw Cura cy 
madiya maraya® varunalil. wGw wenoa acperefle, 


Finglish translation. 


“Qn a day when bright Venus joined with the Bull, when Mars obtained the 
Ram, when wise Mercury joined with Mithuna, at the first dawn, when Krittika 
stood high’ up, when Jupiter was beyond the two houses of Saturn, and when 
Saturn was at the end of Dhanus and going to Makara, and Rahu? was fast 
causing an eclipse of the moon ee 


Parimelalagar’s Commentary. 


*« The poet says that Krittika was on high at daybreak in order to. 
indicate that the sun was in Simha. 

* **i.e., when Saturn, the brother of Yama, had reached Makara which comes 
after Dhanus. = : 

3 «*The meaning of pampollai . . . varunal is that it was Sravishtha 
nakshatra on the full-moon day of the month of, Avani. Therefore, it is evident 
that the moon and Rahu were in Makara, and Kétu in the seventh house from 
Makara, i.e., in Karkataka.”’ 

“The sense of the passage is ‘at an eclipse of the moon on a day of 
nakshatra Sravishtha in the month of Avani, when the planets were in the raéis 


which are their own houses.’ ” 

Sxorion 111.—Perpetual Planetary Almanac.—Ascertainment of the actual place of a 
planet (Mars, Jupiter, Saturn, Venus or Mercury) on any day in any year 
between 3102 B.C. and A.D. 2000.—Rama’s and Sankara’s horoscopes. 


272. Phe reader who has followed attentively the observations made in the. 


last section will have noticed (1) that it is a comparatively easy matter, with the 
help of Table V-A, to ascertain the year or years in which the planets Mars, 
Jupiter and Saturn attained any specified mean longitudes, but (2) that it is by 
no means easy to arrive at the actual places of these planets on the dates that we 
wish to examine, if our method of computation is to be that prescribed in para- 


graphs 237 and 239; and (8) that the ascertainment of the mean longitudes of 


Mercury and Venus in any year does not give even a rough indication of their 
actual places which depend’ mainly on the sun’s longitude and to a very minor 
extent on the mean longitudes of the planets themselves. Much of our difficulty 
would disappear, if having been given a particular mean longitude for a planet, we 
could ascertain at once, without going through the 12 steps described in para- 
graphs 237 and 239 supra, the actual place of the planet. It is proposed to show 
in this section how the task of the investigator in this respect can be sim plified 
without any risk to the accuracy of the result. 

273. The most useful device in astronomy. for calculating the moments of 
occurrence of phenomena in times long past is by means of cycles of recurrence. 
It will be shown in an appendix that the body of the present ephemeris was 
constructed upon a basis of cycles of recurrence in respect of the ending moments 
of tithis and nakshatras and their equations. In the same way we can make use 
of certain cycles of recurrence in the case of planets also. The principal cycles of 
recurrence for planets are noted at the beginning of Table V-A and the reader 
will do well to study carefully the effect of each cycle which will be explained 
presently. We learn from the Encycl, Brit, (11th Edition) art. Astronomy, History 


28 
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of —, that the Babylonians of the second century B.C. used some of the very cycles 
of which we are about to learn the use, viz., 79 years for Mars, 46 years for 
Mercury, 88 years for Jupiter, 8 years for Venus and 59 years for Saturn. 

But we want longer cycles than these if we wish to extend our calculations 
over long periods of time without sacrifice of accuracy. The most useful cycles 
for our purposes are accordingly the following, to most of which the reader has 
already been introduced in paragraph 222 :— 

(1) For Mars, 363 years ; increase of mean longitude -.. + 0°107944° 
(2) For Jupiter,* 605 years ; increase of mean longitude ... + 0:19714° 
(3) For Saturn, 883 years; decrease of mean longitude ..» — 0°091536° 
(4) For Venus,” 235 years ; decrease of mean longitude ... — 0°3897° 
(5) For Mercury, 355 years ; decrease of mean longitude ... — 0°091505° 


There are other cycles which are tabulated at the beginning of Table V-A, 
but the above are so importent that an investigator should be able to recall them 
and the corresponding increases or decreases of longitude from memory to at 
least two decimal places. 

The meaning of the above cycles of recurrence is this: After 363 years from 
any given date, reckoned by the solar day of any Indian year, say the LOth solar 
day, the 100th solar day, the 125th solar day, etc., of Indian solar year 1 B.C. or 
A.D. 0, the planet Mars returns to the same mean longitude as at the beginning of 
the period of 363 years, increased by *1]°. Now the actual position of Mars is 
determined by « certain algebraical addition to his mean longitude, which addition 
in turn depends upon the difference between the mean longitudes of the sun 
and Mars on that date and the difference between Mars’ apsis and Mars’ mean 
longitude. On any given solar day, say, the 10th, the 20th, the 200th, or the 
$25th day of the Indian solar year, etc., the sun’s longitude is always the same 
from year to year, the very slight variations noticed in paragraph 189 supra 
being negligible for our present purpose; and the longitude of the apses of all our 
five planets do not vary from year to year as will be seen from Table IV. 
Consequently, when Mars’ mean longitude on any solar day of the year is the same 
or practically the same as on the same solar day at the beginning of our 363-year 
period, it follows that his actual place must also be the same as at the beginning 
of that period. The same observations apply to Jupiter after 605 years, to Saturn 
after 383 years, to Venus after 235 years and to Mercury after 355 years, making 
allowance for the fact that the actual places of Venus and Mercury follow closely 
those of the sun. Since the increase or decrease of longitude after each of these 
cycles of recurrence is less than half a degree, it follows that even after four 
cycles of recurrence, which in the case of the shortest cycle, that of Venus, is 
equal to 1,040 years, the difference in mean longitude is still negligible for our 
purpose; indeed, in the case of Jupiter, Saturn and Mars, which are the most 
important planets, we may repeat the cycles of recurrence up to 2,000 years with- 
out any sensible difference in the actual place of any of these planets ; and in the 
case of Venus there is an important cycle of 948 ‘years (noticed in paragraph 222 
supra) which makes it possible to construct out of our cycle of 235 years a table 
of geocentric places for Venus for 10,000 years without any appreciable risk 
of error. 


274, If, therefore, we could calculate the actual places of planets for 235 
years in the case of Venus, for 455 years in the case of Mercury, for 863 years in 
the case of Mars, for 383 years in the case of Saturn and for 605 years in the 
case of Jupiter, we should have the means at our disposal for ascertaining the 
actual places of these planets on any day in any year for a period of 2,0C0 or any 
number of 1,000 years forwards or backwards. Table V-B gives the actual places 
of these planets for every 10 days, for 235 years in the case of Venus, for 363 
years in the case of Mars, for 344 years in the case of Jupiter, for 383 years in the 
case of Saturn and for 355 years in the case of Mercury. In the case of upiter 
alone, the cycle fully calculated in Table V-B, and used in Table V-A, is shorter 
than the cycle of 605 years first mentioned, but the shorter Jupiter’s cycle of 
344 years, combined with a still shorter cycle of 261 years, is capable of yielding 
results fully equal in accuracy to those obtainable with the major cycle of 605 


* Jupiter's cycle of 1554 years and Venus’ cyole of 948 years were used in paragraph 222 i 
to the shorter cycles of 605 and 235 years here mentioned. ae —— 
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years. After 344 years, Jupiter's mean longitude is changed by — 0:46832° ; after 
261 years more his mean longitude increases by + 0°69111°, so that at the end of 
344 + 261 or 605 years, his meau longitude increases by 0°69111° — 0°46832° = 
+ °2227°, the figure given above. It would of course be more satisfactory if we 
could have tables of actual places calculated to the longest periods of recurrence 
in the case of all the planets, but two considerations prevented the author from 
attempting such a gigantic task. The first was that the calculation of tables of 
actual places is a tedious process and is recognized as such by astronomers in 
the west as well as in the east. For the Indian Chronology (1911), and the first 
instalment of “ Indian Ephemeris, A.D. 1800 to A.D. 2000” (published in 1915), 

1e author calculated the actual places of planets for every 10 days in the year 
from A.D. 1840 to 1999—2000 A.D., in all about 160 years. These places have 
now been extended, as will be seen from Table V-B, to 235 years (Venus), 344 years 
(Jupiter), 383 years (Saturn); 363 years (Mars) and 855 years (Mercury). The 
second consideration was that so little use is likely to be made of these lists of actual 
places for the purpose of historical investigation, that it did not seem worth while 
to expend tlie additional time and trouble that would be necessary for constructing 
tabies for cycles of recurrence longer than the above, when no corresponding 
improvement in the ac¢ciiraéy of results wasin prospect. The single example of a 
useful planetary investigation in Tamil literature, commented on in section (ii) of 
this chapter, enéouraged the author to expand his original table for 160 years 
into the present Table V-B, which is practically a pee planetary almanac, 
and which ought to answer the needs of the most fastidious investigator. 

975. In order to use Table V-B for historical investigation, it is necessary 
to take from it the geocentric places of the planets for a particular day and 
apply them to any year past or future according to the key furnished in columns 
5—9 and 11—15 of Table V-A. Column 1 of Table V-A gives the list of years 
from A.D. 1 to A.D. 2000, while column 10 of the same table gives the list of B.C. 
years from | B.C. to 1024 B.C. The reader will please note that columns 2, 8, 4 
of Table V-A give the increase or decrease of mean longitudes-of the three 
principal planets Mars, Jupiter and Saturn for any number of years reckoned 
forwards or backwards from a fixed year. The further use to be made of these 
columns in historical investigations has been fully explained in section ii of this _ 
chapter, paragraph 251, ete. The reader is, therefore, now concerned only with 
column 1 and columns 5 to 15 of Table V-A. An illustration will best show how 
these columns are to be used in conjunction with ‘'able V-B. The first line’ of 
Table V-A reads as follows (omitting columns 2, 3 and 4, the use of which has 
been fully explained in section 1i of this chapter). 


| Table V-A. 
Col. 1 Col. 5 Col. 6 Col. 7 Col.8 Col. 9 Col. 10 Col. 11 Col. 12 Gol. 13 Col. 14 Col. 15 
: Mars. Mercury. Jupiter, Venus. Saturn. B.U. Mars. Mercury. Jupiter. Venus. Saturn. 
A.D.1 1816 1776 1816 1897 1916 1 1815 1775 1815 1896 1915. 


This means that if we wish to know the actual position of Mars, say, on the 
200th day of the Indian solar year in A.D.1, it was the same (with a small 
cyclic variation) as Mars’ actual place on the 200th day of A.D. 1816 (Table V-B),; 
Mercury’s actual place on the 200th day of A.D.1 was the same as his actual 
place on the 200th day of A.D. 1776 (Table V-B) ; Jupiter’s actual place on the 
200th day of A.D. 1 was the sameas his actual place on the 200th day of A.D. 
1816 (Table V-B.); while Venus and Saturn, on the 200th day of A.D. I,.stood 
exactly where they stood, according to Table V-B on the 200th day of A.D. 1897 
and A.D. 1916, respectively. : 

Similarly the actual places of the five planets on the 100th day of 1 B.C. 
were the same as their actual places on the 100th day of A.D. 1815, of A.D. 1775, 
of A.D. 1815 of A.D. 1896 and of A.D. 1915, respectively. . 

These places can be verified by actual calculation and they will be found to 
be the same as those given by the key in Table V-A, the cyclic variation in no 
case exceeding a degree. In the case of Mars, Jupiter and Saturn the exact 
variation is found as follows from the intone between the given year and the 

ear which corresponds to it in the current cycle. 
(Mars) The ratatral between A.D, 1 and A.D. 1816 is 1,815 years = 5 X 363 


years. 
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The cyclic variation in Mars’ place for 5 cycles of 363 years each = 5x 
(+:107 degree)= + °535 degree or 32’. 

(Jupiter) The interval between A.D. 1 and A.D. 1775 = 1054 + 261 years.. 
The cyclic variation in Jupiter’s place for this interval = —-09+'68 = +'59 
degree or 36’. , 

N.B.—1554 years is a major cycle of Jupiter, vide paragraph 222 supra. 


(Mercury) The interval between A.D. 1 and A.D. 1776 = 1,775 years = 0X 
359 years. 

The cyclic variation in Mercury’s mean place for this interval is 5x (+°09) = 
445°, but since Mercury’s actual place depends mainly on the sun’s place and to 
a comparatively minor extent on his own mean place, it will be found by calcula- 
tion that Mercury’s place in A.D. 1 did not differ by even ‘45 of a degree from his 
place on the same solar day in A.D. 1776. 

The same remark applies to Venus, in whose case the interval between 
A.D. 1 and A.D. 1897 = 1,896 years = a major cycle of 1,661 years + a cycle of 
235 years. | 

(Saturn) The interval between A.D.” and A.D. 1916 is 1,915 years = 5x 383 
years. The cyclic variation in Saturn’s place corresponding to this interval is 
only 5 x ( — 08) = — ‘40 degree or only 24 minutes. 

276. An actual example from a case with which the reader is already fami- 
liar will show not only the practical use of Table V-A in historical investigations 
but also the degree of accuracy—a very important point—which we may expect 
to attain by its means. Supposing we take the mean positions of the planets for 
any one of the years in the table of moveable years in paragraph 254 supra and 
wish to know the actual places of the planets on that particular date, taking first 
the year A.D. 634 which we found was a probable year, the actual longitudes 
(called geocentric places) of the planets at the completion of 89 days of the solar 
year in the year A.D. 634 were as follows :— 


Places of planets on 89th complete solar day, A.D, 634. 


(For the method of obtaining from the column “ 90 days” in Table V-B the places of 
the planets on! 89th complete day, see N.B. to paragraph 285 below] :— 


Actual place 
ascertained by 


Table V-B. calculation, 
paragraph 
237 or 289. 
Table V-A. Mars A.D. “1723”? —3 = 17-8 —"8 = 17°5° has Bg) 
A Mercury A.D. “ 1699 ” = 70°4° 704 
a Jupiter A.D. “ 1844” —4 = 340°5° 340°5 
5 Venus A.D. “1817” = 42:3 41°6 
ss Saturn A.¥). “1788” +°3 — 256°4° 256'4 


The A.D. years entered above are the years in the current cycle (Table V-B) 
in which the several planets attained the same places as they didin A.D. 634. 
The decimal places, — *3, — ‘4 and + °3 are the cyclic variations. 


It will be seen by comparison with the results of actual computation in 
paragraphs 237 and 239 that practically correct results can be obtained as above 
by mere inspection of Tables V-A and V-B. In the same manner we can obtain 
the actual places of the five planets for any of the other years tabled in paragraph 
255 supra and satisfy ourselves that the year A.D. 634 is the only suitable date. 


277. We may consider another example, that of Rama’s horoscope, along with 
which we may treat Sankara’s horoscope as given in Madhavacharya’s Sunkara- 
_viayam. We are told, in Valmiki’s Ramayana, that Rama was born “in the: 

twelfth month Chaitra (this is the southern version), on the ninth tithi, on a day 
of nakshatra Punarvasi, when five planets were in their houses of exaltation, and 
when Jupiter was in Karkataka, as lagna, along with the moon”’ Mr. M. N. Dutt’s 
translation of the Ramayana, which presumably follows some northern version, 
has: “and then, when the six seasons had rolled away after the completion of 
the sacrifice, in the twelfth month, on the ninth lunar day, under the influence of 
the Punarvast asterism, when the sun, the moon, Saturn, Jupiter and Venus 
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were at Aries, Capricorn, Libra, Cancer and Pisces, and when J upiter had arisen 
with the moon at Cancer, Kaucalya gave birth to the Lord of the Universe.” 


278. We may follow the southern version as being seif-consistent, while Mr. 
M. N. Dutt’s version places the moon simultaneously in its house of exaltation 
(Rishabha) and in the lagna (Karkataka) which is impossible. The first Moon in 
Mr. M. N. Dutt’s version is probably a printer’s error for Murs, because Capricorn 
or Makara is Mars’ house of exaltation, not the moon’s. he reader unacquainted 
with astrology may have to be told that a planet’s own house (vide paragraph 268 
supra) is different from the house of exaltation now in question. 


279, We may take it then, that the five planets in exaltation in Ramo’s 
horoscope were, --the sun in Mésha (0° to 29°), the moon in Rishabha (30° to 59°), 
Mars in Makara (270° to 299°), Jupiter in Karkataka (90° to 119°), and Saturn in 
Tula (180° to 209°). 

280. We note that the month, solar or lunar, in which Rama was born is 
described as the twelfth month. Chaitra month is mentioned in the southern 
version, and Chaitra can be described as the twelfth month only with reference to 
the solar year, since it is the first month of the lunar year (paragraph 152 supra). 
When the Ramayana was first composed, i.e., some few centuries before the Chris- 
tian era, we may be certain that the practice of casting horoscopes at the birth of a 
a child, however royal or divine, was entirely unknown, and it is very doubtful if the 
Hindus of that age were acquainted with the names, much less the movements, of 
any planets other than the sun and the moon. As already surmised (paragraph 
245), the practice of casting horoscopes must have come into vogue about the time 
of Varahamihira (sixth century A.D.) and the casting of Rama’s horoscope, 
whether it was deliberately cast with reference tv a particular date, or merely 
imagined with reference to the supposed superexcellence of the planets presiding 
over his birth, may be ascribed to the fifth or sixth century A.D. (Brntney in 
his Historical View of Hindu Astronomy —vide page 115 below—ascribed it 
to the second or third century A.D.). There is good reason to suppose that the 
second of the motives here suggested really dictated the terms of this famous 
horoscope, the more so as we find exactly the same attempt made, and with the 
same planets, except Venus, in the case of Sankara’s horoscope. Omitting Venus, 
we shall find that the same investigation, following the method indicated in this 
and the previous sections of this chapter, will do for both Rama’s and Sankara’s 
horoscopes, supposing we decide to treat them as genuine horoscopes. 


281. The mention of the month Chaitra as the twelfth month of the luni- 
solar year in the case of Rama’s horoscope is perfectly consistent with the solar 
month having been the first of the solar year, because we are given to understand, 
at any rate by a probable inference in the case of Rama’s horoscope, that the sun 
was in Mésha.* In Sankara’s horoscope, according to Madhavacharya’s Sankara- 
vijayam, theSun, Mars, Jupiter and Saturn were occupying exalted positions. 
That the moon at the time of Sankara’s birth was in nakshatra Ardra and in the 
fifth Sukla tithi is the common tradition and we may accept these details, at any 
rate, as a working hypothesis. 


282. In order to determine the years in which Raéma’s and Sankara’s 
horoscopes would be true horoscopes, we may follow the methoa of investigation 
explained in detail in section ii of this chapter, paragraphs 250 to 255 supra. 
That is, we may first of all construct a table for a fixed year for which purpose 
we may again adopt the convenient year, 1 B.C. or A.D.0: this will suit both 
Rama’s and Sankara’s horoscopes. Referring to paragraph 250 we notice that it 
is necessary first of all to settle as approximately as possiblo the day of the solar 
year corresponding to the horoscope. In the case of, Rama’s horoscope, the tithi 
is Sukla navami in Mésha month; and in the case of Sankara, it is Sukla panchami 
in the same month. The lunar month to which these tithis belonged may have 
commenced a few days before Mésha month or it may have commenced any time 
from 0 to 294 days after the commencement of the Indian solar year, because we 
are not told whether the luuwar month was Chaitra or (as in the case of Buddha) 
Vaisakha. We may take ton days after the commencement of the Indian solar 


* The well-known inconsistency in Rama’s horoscope, viz., that between the 9th tithi whea tne moon must have 


had a longitude of at least 96° and Punarvasu nakshatra which by all systems cannot extend beyond 93}° of longitude, 
may be mentioned parenthetically, but we do not propose to notice it further on this occasion. 
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year as a fair average for the ninth or fifth sukla tithi of the lunar month with 
which the horoscopes are concerned. The mean longitudes of the three major 
planets (neglecting Venus for the present) were ;— 


Mars. Jupiter, Saturn. 

Longitude on 0 day, A.D.0 (Table IV) ... 2547 1632 70°5 
Mean motion for 10 days (Table IV) shea 5:2 0°8 0:3 
259°9 1640 70°8 

In whole numbers ... 260 164 71 

To obtain the actual positions neces- —— — — 


sary for the two horoscopes, Viz. ... 270° to 299° = 90° to 119° ~——_ 180° to 209° 


We have, by the eye-table, as corres- 
ponding mean positions ... vay 
To reach these mean positions, we 
have, in the case ot Rama’s horos- 
cope, to deduct from the positions 
on the tenth day of the Indian solar 


year A.D. 0; or add algebraically. —350° to —20°, —37° to —67", — 226° to —256° 


240° to. 270°%, 97° to 127°, 175° to 205° 


And in the case of Sankara’s koros- 
cope, we have toadd_ .... ... +840° to +10°, + 298° to +830°, +105° to +140° 
983. We have now to search in Table V-A for the following quantities 
which being subtracted, or added, as the case, may require, will give us the 
positions required respectively for Rama’s and Sankara’s horoscopes :— 


Mars, Jupiter. Saturn. 

Table V-A.—Subtract (for Rama’s horos- 

cope) or add algebraically ee .. —850° to —20° —87° to —67° —226° to —256° 
Table V-A.—Add (for Sankara’s horoscope) + 34U° to + 10° +293 to+330° +105° to +140° 
We find without much difficulty that the 

following quantities, indicating the year 

A.UV.0 minus 963, or 964 B.C., satisfy the 

mean longitudes of Rama’s horoscope, —s° — 65° — 247° 
while the following quantities from the 

same Table V-A, indicating the year A.D. 


805, satisfy Sankara’s horoscope ae +1° + 310° +116° 
284. We have now to calculate the exact day of the solar year on which the 


tithi,Sukla 9 fell in the case of Rama’s horoscope and the tithi Sukla 5 in the case 
of Sankara’s horoscope. 


First new moon in 


és Rama’s horoscope. 964, B.C. solar year. 

Surya siddhanta Eye-table, k B.C. 1001 Mar. 52266 1 4°9123 
n 87 years 5740 =o :10°48538 

d 9 tithis d 88592 


242068 24-2068 
: March 30°0074 
Sankara’s horoscope A.D. 805. 


Kye-table, k A.D. 800 ae ... Mar. 20°9883 1 81606 
n (5 years) ei eis .. ‘29388 0 46027 
d (5 tithis) at ih ia Fes d 49218 


17°6851 17-6851 


A.D. 805 Mar. 38°9672 

ie., Ap. 7°9672 
We assume that Rama’s birth took place at the end of 24 days of the Indian solar 
year 964 B.C., and Sankara’s at the end of 18 days of the Indian solar year, 
A.D. 805, and proceed to verify the two horoscopes with the aid of Tables V-A 

and V-B. 

285. From Table V-A we learn that the positions (true geocentric places, not 
merely mean longitudes) of the several planets on the twenty-fourth day, 964 B.C. 


* The necessity for s reference to Mars’ Eye-table has been pointed out in paragraph 253 supra; it was pointed 
oat in the same place that the Eye-table is not so necessary in the case of Jupiter and Saturn. 
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(= A.D. 0 minus 963), and on the eighteenth day, A.D. 805, were, practically and, 
except for small cyclic variations, very nearly, the same as their positions in 
certain years of the current cycle (Table V-B). 


Years in the current cycle (Table V-B) when the several planets attained the positions 
required for the two horoscopes. 


| SSeS 


. [ 
—— Mars. Jupiter. | Venus. Saturn. 


Rama's horoscope ; 
Table V-A, 24th day, B.C, 964, or A.D. 0 A.D, 1862 A.D. 1801 A.D. 1881 


A.0. 1718 
minus 963, corresponds in the current 
cycle, to 24th day of 
=e is a = 
Table V-B, on the 24th day of these several | 298°0° — ‘3° or | 947° — ‘3° or 21-3° 188'1° + °7° or 
years the planets’ geocentric places and 297°7° 94°4° 188:8° 
the cyclic variations were (28° in Makara).| (4° in Kataka). | (in Mésha). (8° in Tula), 


Sankara’s horoscope— ' 
Table V-A, 18th day,805 A.D., corresponds | A.D, 1894 4.D. 1671 << A.D. 1934 
in the current cycle, to 18th day of 


— reese 


Table V-B, on the 18th day of these several | 299°0° — ‘3° or 108'2° + 20 or Bos. 192°9° 4 ‘3° or 
years the planets’ geocentric places, and 298'7° 108°4° 193°2° 
the cyclic variations were | (19° in Makara). | (18° in Kataka). (13° in Tula.) 


See eee 


N.B.—(1) In taking out the geocentric places from Table V-B, we should remember that that table gives the 
position for every tenth day in the year and that for intermediate days we should take proportional parts. Thus, for 
Mars’ position in Rama’s horoscope we have to take the position of the planet on the twenty-fourth day of A.D. 1862 
and subtract ‘3°. Nowthe position of Mars on the 20th day of A.D. 1862 was by table V-B, 295°3° and on the 30th day 
302'1° ; increase for 10 days, 6'8°: therefore, the increase for 4 days is 4 x ‘68 = 272°, or 2°7° and Mars’ position 
on the 24th day of 18€2 A.D. was therefore 295°3° + 2°7°= 298°0°; while its position on the twenty-fourth day of 
B.C. 964, was 298°0 — *3° = 297°7° or 18° in Makara. We have to proceed in the same wuy for all the other planets. 

(2) The positions in the two years, 964 B.C. and A.D. 805 are the positions required by the horoscopes 
(if we remember that the solar month in both cases was Mésha and that the sun was therefore in his honse of 
exaltation, equally with the other planets named above) ; but in Rama’s horoscope Venus ought to be in Mina (330° 
to 360°) according to Valmiki whereas on the 24th day in B.C. 964, Venus’ position was 21'3° or 21 degrees beyond 
Mina. 


When we come to study more closely the movements of Venus, we shall find 
that in most years she is in or beyond Méshaat the beginning of the Indian solar 
year: that only in certain years she is at this time in Mina (330° to 359°) ; that 
once she is in Mina, she continues to return thereto every 8 years ; and that lastly, 
964 B.C., was not the kind of year when Venus would in Mésha month be in the 
constellation Mina. 


Evidently we have to make a second attempt, as we did in the case of the Pari- 
padal horoscope, in section (ii), paragraph 268, and for the same reason, namely, 
that we have failed so far to get a correct position for Venus. But before doin 
so we may devote some time to a consideration of Bentley’s solution of this problem. 


286. In a well-known and otherwise valuable and suggestive work entitled 
“ Historical View of Hindu Astronomy” (1825), Bentley says :— 
“ According to the Ramayana, called Valmiki’s, five of the planets were in 


their houses of exaltation, as the astrologers term it, at the birth of Rama, that is 
to say, sun in Aries, moon in Cancer, Venus in Pisces, Jupiter in Cancer, Mars in 


Capricorn, Saturn in Libra, on the ninth lunar day of Chaitra. The position of the — 


planets here given, I strongly suspect, are the result of modern computation and 
not from actual observation ; for the signs of the ecliptic, at least by these names, 
were totaly unknown in the time of Rama and were not introduced into India 
until the second or third century A.D. 


Rama born on 6th April 961 B.C. 
(By Lalande’s tables, ). 


m : . 
Sun tre vo () 6 1] 23 Aries. 
Moon _... ce 3 12 18 54 Cancer. 
Venus... OG en | 0 0 Pisces. 
Mars... as, - 2 47 0 Capricorn. 


Jupiter ... i 4s 6 24 13 Cancer. 
Hager ie Ge ‘8 27 Q Libra. 
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in which Jupiter is only 6° 24’ 13” beyond the limit and Mars 2° 47’. Ramayana, 
B.I Sarga 3, Verse 16.” 

287. The reader who has carefully noted the mean annual movements of the 
planets (paragraph 222 supra) will probably be inclined to ask how it was 
possible for Jupiter and Saturn which were in certain signs in 96] B.C. accord- 
ing to Bentley to occupy the same signs in 964 B.C. according to paragraph 285 
supra. We found that Jupiter’s position in 964 B.C. on Mésha sukla navami- 
was, according to the Ephemeris, 944° while, according to Bentley, on much the 
same solar day'in 96! B.C., his position was 126°3°, an advance of 32° for three 
years, whereas Jupiter advances at least 30° every year or 90° in three years. 
Again Saturn’s position, according to the Ephemeris, on Mésha sukla navami in 
964 B.C. was 188°8° or 189° whereas, according to Bentley, he was in the same 
sign in 961 B.C. and was occupying a position defined by Lalande’s Tables as 
188°4°. That Saturn in 8 years should not have moved even one degree must 
land the reader in the conviction that either Bentley or the Ephemeris is wrong. - 


288. In the first place, we observe that Bentley assigns to the sun only 6° 
of longitude on Ap. 6, 961 B.C.; in other words that 6th April -was, according to 
him, the sixth or seventh day of the solar year, whereas we know from Eye-table 
sec. k that it was not till A.D. 1751. that the Indian solar year began to commence 
as late as March 29, and that 6th April was only then the eighth day of the Indian 
solar year. We know also from section K of the Eye-table that in 961 B.C., April 
7 was the thirty-second day, and not the seventh day of the Indian solar year. 


289. An explanation of these serious discrepancies between Bentley’s figures 
and those furnished by the Ephemeris is to be tound in the facts that Bentley 
follows the ordinary European reckoning of celestial Jongitude (vide paragraph 230 
supra) which starts from the First Point of Aries, or the meeting point of the 
equator and the ecliptic; whereas Indian celestial longitudes are reckoned from 
this meeting point as it stood in a particular year, circa A.D. 532 ; that on account 
of precession, the First Point of Aries has since A.D. 532, moved westward at the 
rate of 50 seconds of an arc per annum ; that for every year before A.D. 582, the 
First Point of Aries must be shifted to a position east of that which it occupied — 
in A.D. 532; that in 963 B.C. the First Point of Aries was fully 24°3 degrees 
(paragraph 229) east of the point where Indian celestial longitudes commence ; 
that consequently in order to convert the positions in Bentley’s horoscope into 
those of an Indian horoscope, we should add about 24°5 degrees to each of Bent- 
ley’s positions; in other words, Bentley’s horoscope would read as follows in 
terms of the Indian sidereal year :— 


Sun at 746 ext ie = pe Os ag? oe SOP 
Moon... ey if oi a aes OL. S26 ae 
Venus ,.. a fs au peers bist oY Bae So 
Mars... ne vd < ae a8 A ee ee 
Jupiter ... cael Ee a ies et ... 150° 54’ 
Saturn ... ts a ae ae wl gerne lOr er: 


290. According to Bentley’s’ horoscope, sidereally construed, none of the 
planets except Venus was in the position required for Rama’s horoscope, unless we 
suppose that the framers of that horoscope used the system of tropical celestial 
longitudes which has been for a long time current in Europe but which, so far as 
is known, has never been adopted in this country, and in fact could not have been 
adopted here at any time, since the Indian astronomers, before Bhaskara’s time 
(twelfth century A.D.) either were ignorant of, or misunderstood, the precise effect 
of precession (see Watney and Buresxss’ Surya siddh@nta—1865). The Hindus no 
doubt used a tropical year until about A.D. 532, but they imagined that it was, or 
was bound to be, of the same length as the sidereal year, and they reckoned celestial 
longitudes, not from the First Point of Aries which is a point created by, and for, 
spherical astronomy, but fram a fixed constellation in the heavens, which was 
Krittika long before A.D. 532, and Asvin7 since that year. 

291. It is possible that Bentley thought that for Rima’s epoch the celestial 
longitudes of heavenly bodies would be the sa whether reckoned, by the 
tropical system from the European First Point of/Aries, or from Krittika by the 
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sidereal system, because the interval between the First Point of Aries of 961 B.C. 
and that of A.D. 532 is 24°5 degrees and the interval between the commencement 
of Krittika and the commencement of Asvini is 26°40’, a difference of only 
2 degrees and ten minutes. But our complaint against Bentley’s horoscope is not 
merely that his positions are reckoned from Krittika or from the First Point of 
Aries, but that they do not yield the particular rasis or constellations indicated 
in Rama’s horoscope. The reader should remember that) when a Wuropean 
astronomer speaks of the sign Cancer, for instance, he does not mean the constella- 
tion called Cancer or Karkataka which is composed of certain fixed stars called 
a Caneri, 8 Cancri and so forth, but merely a part of the ecliptic removed by 90° 
to 119° from the point which happens at that particular epoch to be the First 
Point of Aries or the meeting point of the ecliptic and the equator. Some confusion 
necessarily underlies this mode of speech of European astronomers and in order to 
obviate it, they use the expression sign or sign of the zodiac when they mean a 
division of the ecliptic with reference to the moveable First Point of Aries; and 
the expression constellation or constellation of the zediac when they mean a 
particular group of fixed stars. In Indian usage, whether astronomic or popular, 
there has never been any distinction between a sign of the zodiac and a constellation 
of the zodiac, and a horoscope gives the position of a planet located in a particular 
group of fixed stars, or somewhere near it, whereas in Huropean astronomy the sign 
Pisces with reference to 2500 B.C., for instance, means an arc of 30° in the ecliptic, 
actually occupied in part by the constellation Aries (Mésha) and in part by the 
constellation Taurus (Rishabha) and therefore 50 degrees distant from the constella- 
tion Pisces or Mina. | 

292. We have not quite done with our criticism of Bentley’s version of Rama’s 
horoscope. If we compare again the Ephemeris version of Rama’s horoscope in 
paragraph 285 supra, where we assumed the horoscope to be one of the year 
964 B.C., and Bentley’s version, read in terms of Indian sidereal longitude (vide 
paragraph 289 supra), we shall see that the advance in Jupiter’s position from 
964 B.C. (according to the Ephemeris) to 961 B.C. (Bentley, after allowing for 
precession) is 56 degrees and the advance of Saturn from the former to the latter 
year is 22 degrees. Now these advances are the advances of Jupiter and Saturn 
respectively for two years and not for three years, and we may suspect that 
Bentley’s positions belong. to 962 B.C. or A.D. 0 minus 961, not to 961 B.C. or 
A.D. 0 minus 960. In fact if we determine the positions of the planets in 962 B.C. 
according to Tables V-A and V-B of the Ephemeris, we shall find them to be as 
follows :— . 

B.C. 962; 31 complete days of the Indian solar year, when the moon had* 

reached the 9th tithi— 


English date. Sun, Mars. Jupiter, Venus. Saturn. 
6th April B.C. 962... 30° 324°6° 152°9° 306'0° ~ 215°0° 


These positions are in every case, within 2° of Bentley’s positions— vide paragraph 
289 supra. We may conclude that Bentley, when referring to B.C. 961, really 
meant B.C. 962 and ought to have said—as astronomers do in such cases—‘* A.D. 
minus 961”; and that the positions of his planets as given by him, are tropical 
not sidereal. 

293. We may now resume the consideration of Rama’s horoscope. Having 
failed (vide paragraph 285) to locate it in its entirety in 964 B.C., and having satis- 
fied ourselves that Bentley’s identification, referring really to 962 B.C., is not such 
as to satisfy the conditions of an Indian horoscope, we may still wish to ascertain 
whether there is any year within the traditional period of Indian history (we shall 
have something to say later, vide paragraph 300, as to the limits of the tradi- 
tional period itself) when Valmiki’s horoscope would have been a true horoscope 
for a child born in that year, whether that child was Rama or any other. This is 
a legitimate curiosity, and considering the interest which must always attach to 
any legitimate search for Rama’s horoscope, and so long as we are in a position to 
indulge it, historical considerations may for the moment be held in abeyance. 


994, The general procedure is that indicated in paragraph 250 supra. Failing 
964 B.C., we Be wilt “yy a remoter past, but Table V-A gives a list of 
30 
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B.C. years only up to 1024 B.C. If we want to go further back, all we have to 
do is to select for our fixed year, 1501 B.C., 2501 B.C. or 3102 B.C. (the year 0 of 
Kaliyuga). If we propound to ourselves the problem, what year or years since 
3102 B.C. up to date satisfied Rama’s horoscope, we might divide the problem 
into two parts: (1) what years between 2102 B.C. and 1101 B.C. satisfied the 
conditions; and (2) what years between 1101 B.C. and A.D. 900 satisfied the 
conditions. 

In this way our operations will be throughout additive and we shall avoid the 
inconvenience of subtraction or the algebraic addition of minus quantities; vide 
paragraph 257 supra. 


For the first part of the problem we have to start as follows with 3102 B.C. 
as our fixed year. | 


3102 B.C. (Tables IV and IV-A). Mars. Jupiter. Saturn. 

Mean longitude on 0 day of solar year. 347°0° 15°7° 889°2° 
Add for mean motion for 10 days of 
solar year... ves sie a 52° 0°8° 0°3° 
352°2° 16°5° ~ 889°5° 

In nearest whole degrees_.... ae 352° if 340° 


Actual geocentric places of which w 
are in search .., or te fae 
Corresponding mean positions (by Eye- 
Table) as before (paragraph 282) ... 240° to 270° 97° to 127° 175° to 205° 
Wanted increase to mean longitude of 
year 3102 B.C., 10th solar day, of ... +248° to+278° + 8u° to+110° +200° to + 230° 


270° to 299° 90° to 119° 180° to 209° 


4 2 3. 4 26-238 27-8 9 10 11 12 
Calculation for Years Day of 
day of solar from Mars. Jup. Sat, B.C. A.D. solar Mars. Jup. Venus. Sat. 
year. 3102 B.C. year. 
(Increases of (3102 
Eye-tab. 1, 0, d. longitude by minus (Col. 1.) (See explanation in paragraph 296.) 
Table V«A.) yr. in 
Col, 2.) 
3001 B.C, 2427 198 221 97 198 2909 —2908 24 4277 yrs. 43818 yrs. 4270 yre, 4272 yre. 
93 years 20°64 —2908 ,, —2908 ,, —2908 ” — 2908 ” 


9 tithis 886 ——_ —_ —- — 1 EE 9 ae 


FEES A.D. 1869 A.D. 1410 A.D. 1362 A.D. 1364 


53°77 +363 ~ +344 2 
1762 A.D. 1754 A.D. 1840 A.D. 1747 
24°24 231° 107° re. =4g3° 
2801 B.C. 1°66 370 258 69 201 27382 —2731 27 4277 yrs. 4318 yrs. 4270 yrs. 4272 yrs 
69 years 16°27 — 2731 ” — 2731 Ty = 2731 ue — 27381 de 


9 tithis 8°86 — sie — 
= A.D, 1546 A.D, 1687 A.D, 1639 A.D. 1541 
26°79 +368 + 344 + 235 +383 


A.D. 1909 A.D. 1981 AD. 1774 A.D. 1924 
295 82° (a) 344° 185° 


—<$<$<— 


2501 B.C. 12°05 667 227 §2 280 2485 ~—2434 10 4277 yrs. 4318 
: 5 yrs. 4270 yrs. 4272 
66 years 19°42 — 2434 = pe yrs. 
Qtithis 8°86 9 SAO yy SORES 9 2808 
A.D. 1848 A.D. 1884 A.D. 1836 A.D. 1838 
49°32 ° ° eet. ° 
29°53 7 94° (a) 535 215° (d) 
10 79 


2101 B.C. 2589 1047 241 94 1938 2055 -—2054 6 3551 yrs. 3369 yrs. 3557 yrs. 5300 yrs 


ss Julie eae —2054 ,, — 2054 ,, -2054 ,, —2546 


A.D. 1497 A.D, 1315 A.D. 1503 A.D. 1452 


“ate + 368 Po aan +383 . 
A.D. 1860 A.D. 1920 A.D, 1973 A.D. 1835 Lp 
6-22 260° (>) 104°(c) = 7°(e) 179°(F) 


er 
(a) Jupiter’s place was less advanced at the time by Sarya siddhanta than by Eph i 
(b) Mars at the time was + 9° by Strya siddhanta.” : aie sae 
(c) Jupiter was 11° less advanced at the time by Sarya siddhinta. 
(a) gees at the time was “se in advance by Sarya siddhinta, 
@ we allow 25° less for Venus’. mean longitude, i rt € . 

sidabhvis. an longitude, its actual place was by eyectable, 368-0" by Sorya 
(f) Saturn was at the time 10 degrees in advance of this by Surya siddhanta. 
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1 2 3 4 56 7 8 9 10 11 12 


Calculation for Years Day of 
day ofsolar §from Mars. Jup. Sat. B.C. A.D: folar Mars, 


Jup. Ven. Sat. 
‘year. 5102 B.C. year. i = j 
(Increases of (3102 
Eye-tab. 1, 0, d. longitude by minus (Col, 1.) (See explanation in paragraph 296.) 
\ Table V-A.)  yr.in 
Col; 2). 
1901 B.C. 3°29 1284 244 86 209 1818 =1817 24 3551 yre, 3369 yrs. 3557 yrs. 3506 yrs. 
83 years 11-44 =1817 ,, +1817 ,, —1817 ,, —1817 ,, 
9 tithis 8°86 ~ ——----— 
—_—— A.D. 1734 A.D, 1562 A.D.1740 A.D. 1689 
23°59 844 235 ry. 
: A.D. 1896 19765 
274° 97° 64° 194° 
1201 B.C. 27°52 1961 226 111 202 1141 =—1140 8 2178 yrs. 2159 yrs. 2139 yra, 2298 yrs. 
60 years 25°70 —1140 ,, —1140 ,, -1140 ,, =114 ,, 
9tithis 886 ee 
A.D. 1038 A.D, 1019 A.D. 999 A.D. 1158 
62°08 +726 +949 +948 +766 
59°06 =a mat —aaar a 
A\D, 1764 A.D. 1968 A.D.1947 A.D, 1924 
3-02 2s7 = 121° @) 327° —s:« 187° 
1201 B.C. 27:52 1901 261 90 188 1201 =+1200 7 2178 yrs. 2159 yrs. 2189 yrs, 2298 yrs, 
Qtithis 886 +1200 ,; =1200 , =1200 ;, +1200 ” 
36°38 A.D.978 A.D. 959 A.D. 989 A:D. 1098: 
29°53 +726 +949 + 948 +766 
6°85 ; A.D. 1704 A.D. 1908 A.D. 1887 A.D. 1864 


285° 100° ss” 173° 
For the second part of the problem we start with 1101 B.0. 


Mars. Jup. Sat. 
1101 B.C. 0 day, mean long. 300° 261° 310° 
0 days ais 5'2° o-8° 0°8° 
314°. 262° 310° 
Wanted ete ye 270° to 299° 90° to 119° 180° to 209° 
Wanted corre- 
sponding mean 
positions (Eye- 4 
table) ... eer 240° to 270° 97° t0 127° = 175° to 205 
Increases sought. ws # 285° to 315° -+:195° to +225° + 225° to 255° 
1 ai gong Bare 7. 8 9 10 11 12 
Calculation for Years Day of . 
day ot solar from Mars. Jup. Sat. B.C, A.D. solar Mars, Jup, Ven. Sat. 
year. 1101 B.O. year. 
(Increases of (1101 mee 
Eyeetab. 1, 0, d. longitude by minus (Col. 1.) (See explanation in paragraph 296.) 
Table V-A.) —syr, in 
Ool. 2.) 
1091 B,O. 491 137 302 198 234 ‘964° —963. 24 2178 yrs. 2159 yrs. 2139 yrs. 2298 yrs. 
87 years 10°43 -—963 , —963 , -963 ,, —963 ,, 
tithis 8°86 en 
rare A.D. 1215 A.D.1196 A.D.1176 A.D. 1335 
24°20 +726 +688 +705 +383 


A.D. 1941 A.D. 1884 A.D. 1881 A.D,1718 
298° 94° (6) 21° (ce) 188° 


801 B.C. 11°84 374 305 190 250 727 =—726 12 A.D.1736 A.D. 1777 A.D. 1888 A.D. 1955 
94, years 20°87 : 
Qtithis 8°86 | 296° 86° = 32” 206 


41°57 
29°53 


12°04 


a) Jupiter at the time was 7° less by Strya siddhanta than by Ephemeris. 
Soptier’s place at the time wall 6° less by Strys siddhinta than by Ephemeris, — 
(c) Venus’ place at the time, by Sarya siddhinta, was 58°, iv., in Rishabha raéi, not in Mina, 
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3: 47,6687 8 9 10 11 12 
Caloulation for Years Day of 
day of solar from Mars. Jup. Sat. B.C. A.D. solar Mars. Jup. Ven. Sat, 
year. 1101 B.C. year. 
(Increases of (1101 
Hye-tab. 1, 0, a. longitude by minus (Col.1.) (See explanation in paragraph 296.) 
Table V-A.) yr. in 
Col. 2.) 


301 B.C, 29°14 814 284 223 225 287 —286 4 A.D. 1818 A.D. 1873 A-D. 1845 A.D. 1927 
l4 years 24°70 


9tithis 886 265° (¢) 118° 356° 178° (0) = 
82°70 
59°06 
3°64 
201 B.C. S07 991 322 195 229 110 -—109 26 A.D,1706 A.D.1706 A.D.1787 A.D. 1806 
Ql years 12°89 317? 99° (c) 344° 184° 
9tithis 886 
25°82 
101 B.C, 85 1051 287 215 242 50 — 49 21 A.D.1766 A.D.1766 A.D. 1847 A.D. 1866 
Sl years 56 279° 109° 53° 197° 
Otithis 89 . 
20°9 Ad's 
+ 
100 A.D. 13°5 1288 2902) 207 a 258s ae, 188 9 A.D. 1640 A.D.1742 A.D. 1849 A.D. 1720 
88 years 16°0 276° 102° 490° 212° (b) 
9 tithis 89 
38+ 
20°8 
$9 
See Table Il 5 1€68 304, 210 S221. ne 568 5 A.D. 1657 A.D. 1778 A.D.31994 A.D.1717 | 
874° 114° 27° "(a 
See Table il 21 1905 307 = 2212 a 2Bha en 805 21 A.D. 1894 A.D.1754 A.D.1988 A.D. toes @) 
300° 107° 62° 192° 


295. The two tables set out above contain the results of an exhaustive search 
for Ramu’s horoscope, extending over a period of 4,000 years from 8102 B.C., 
the year 0 of Kaliyuga, to A.D. 900. Apart from the opportunity which they 
afford us of substantiating the claim advanced in paragraph 2957 supra, viz., that by 
means of I'ables V-A and V-B it is possible to review the geocentric places of 5 
planets during a period of 4,000 years, our present investigation table may be made 
to serve a quasi-historic purpose. (1) The framer of Rama’s horoscope ‘may have 
had in view not an actual year or an actual horoscope, but only an ideal horoscope 
in which five planets occupied exalted positions. If so, the search for a year in 
which the five planets actually occupied such positions ranks no higher than as an 
astronomical pastime and is in no sense an historical problem. (2) For the reasons 
stated in paragraphs 245 and 280 supra, we must, as serious critics, dismiss the sup- 
position that Kama’s horoscope was actually calculated at the time of his birth and 
that, in the absence of writing, the details of that horoscope were preserved by 
tradition from Rama’s epoch down to the time when the horoscope was inserted in 
Valmiki’s Ramayana. (3) It remains to consider a third alternative, viz., that 
somebody, during the period when a study of planetary astrology was possible in 
India, viz., the period since about A.D. 300, actually noticed a year when the five 
planets occupied exalted positions, and framed Rama’s horoscope in imitation of 
that actual horoscope. If the year, or one of the years, when the five planets 
occupied exalted positions was comprised in what we may designate the astrological 
period, i.e., the period since A.D. 300 and if it also was a year in which it was 
possible for Rama’s horoscope to be interpolated or inserted in the Ramayana, then 
the investigation will have served the quasi-historical purpose of indicating the 
probable time when this interesting interpolation in the text of the Ramayana was 
carried out: : 

296. Now which of these alternatives does the investigation we have just 
concluded serve to establish? By its means we satisfied ourselves, in the first 
place, that: there were only 15 years since 3102 B.C. when the 5 planets, Sun, Mars 
Jupiter, Venus and Saturn were so placed that they could reach exalted positions 
in the month of Mésha. These years are 2909, 2732, 2435, 2055, 1818, 1201, 1141 
964, 727, 287, 110, 50 B.C. and A.D. 188, 568 and 805: We next calculated, in 


(<) Mars at the time was 6 to 5° in advance of this by Sarya siddhinta; it is, therefore, regarded as a suitable 
position, 

(bs Saturn at the time was 6° more advanced by Surya siddhanta than by Ephemeris, 

(c) Jupiter’s place at the time 3° less by Sarya siddhanta than by Ephemeris. 

(d) Saturn at the time stood 3°2 degrees further by Sarya siddhanta than by Ephemeris. 
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column 1 of ths table, on what day of the Indian solar year, the mean tithi sukla 
navami in Mésha month actually fell in each of these years. We did not calculate 
the actual ending moment of the tithi, because that would affect our result only to 
the extent of half-a-day (paragraph 28 supra). Nor did we calculate the equi- 
valent English date in each case, as this is a detail which can easily be supplied 
from Eye-table k and n when we know the year. 


As a third step, we filled up columns 9 to 12 of our investigation table, first, 
with the year in the current cycle of each planet when it attained the same 
position as in the year entered in columns 6 and 7. By “current cycle” we of 
course mean the cycles of years, 383, 363, 355, 344 and 285 for which the actual 
geocentric places of the five planets Saturn, Mars, Mercury, Jupiter and Venus 
respectively for every tenth day are furnished in Table V-B. Table V-A enables 
us to fill up columns 9 to 12 of our investigation table from the year 1024 B.C. to 
the year A.D. 2005. For years before 1024 B.C. we use, in filling up columns 
9 to 12, the major cycles given at the beginning of Table V-A in combination 
with the by-now familiar cycles of 363, 344, 235 and 383 cycles for Mars, Jupiter, 
Venus and Saturn, respectively. Lastly in columns 9 to 12, we noted any 
suitable results reached by us by means of heavy type numerals, and unsuitable 
results by means of italic numerals. 


297. The geocentric places thus arrived at are correct astronomical places, 
with, in any case, a probable error not exceeding a degree either way. But we have 
also to bear in mind that the mean places assumed in Indian astronomy for the 
different planets at the epoch 0 Kaliyuga were not the correct places by modern 
astronomy, which it is the object of the Hphemeris to reproduce, but a mean 
longitude of 0 degree tin every case (Surya siddhdnta I. 57). As the centuries 
advanced from 0 Kaliyuga, the differences between Stirya siddhanta without baja 
and modern astronomy underwent variations which are tabulated below; and by 
A.D. 900 there was practically no difference between the mean places of planets 
by Strya siddhanta (without b7ja) and those deduced by modern astronomy. 
Since A.D. 900 differences have accumulated again, and this is the period when 
bijas or corrections were introduced by Indian astronomers to bring the planetary 
positions, as calculated by them, into accord with actual observation (see 
paragraph 268 supra). 

The following quantities, extracted from Table IV-B, have to be added, or 
subtracted (as the case may be), in order to obtain Strya siddhanta mean positions 
of planets at different epochs from the standard positions deduced from the 
Ephemeris Tables V-A and V-B:— | 


B.C. . Mars. Jupiter. Saturn. Venus. Mercury. 
. 8101 ae + 11:9 — 15°9 + 207 — 33°0 + 33:0 
2101 a3 + 92 — 117 Pea sty/ — 24°9 + 28°9 
1101 ° = + 66 — 75 + 107 - 167 + 24:7 
101 wee + 40 - 382 + 57 - 86 + 205 
A.D. - 
900 =e + 1:3 + 10 + 6°7 - 04 + 163 
190uU — 1:3 + 5:2 — 43 + 77 + 12:1 


Venus was not in Mina, but in Mésha or Rishabha, andin one casein Mithuna. [In 
one of these years 2055 B.C., which was otherwise suitable, Venus was only hg 
beyond Mina, and thisis a case which we shall have to re-consider later, first 
because if we make the correction for Venus’ mean longitude according to Strya 
siddhanta suitable for the epoch, viz..—25° as compared with Ephemeris, we shall 
find that by the Eye-table for Venus the actual geocentric place of Venus at the 
end of six days of the Indian solar year in 2055 B.C, must have been 358°0 which 
was in Mina rasias required by Rama’s horoscope; and secondly, because Mars 
position on the same day by Surya siddhanta, was 260°6° (the position by 
Ephemeris) + 9°2 = 269°8°, which is within a few minutes of Makara raégi (270°), 
the position required by Rama’s horoscope.] - : . 
Mars.—In three of the 15 years entered in our investigation tables, viz., 2909, 
2435, 1141 B.C., Mars was so far short of Makara that even the addition required 
by Strya siddhanta would not make up for the deficiency. | In two years, 2055 B.O. 
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(already adverted to in the last sub-paragraph) and 287 B.C., Mars’ position was 
960°6° and 265° respectively by Ephemeris, but by Surya siddhanta it would have 
been 269°8° and 270° respectively, which would satisty Rama’s horoscope. We 
shall, therefore, haye to review these two years separately, as the other planets then 
occupied suitable positions. 

299, Jupiter.—In two of the 15 possible years 2732 B.C. and 727 B.C., 
Jupiter’s position by the Ephemeris was 82° and 85° respectively. In the case of | 
Jupiter, the conversion from Ephemeris to Sarya siddhanta positions at the epoch 
in question requires a deduetion, not an addition: if we make the appropriate 
deduction, we shall find that Jupiter’s actual geocentric place on Suk/a navamt in 
Masha month in 2732 B.C. was 68° while his place on the same tithi in 727 B.C. 
was 79°, Neither of these positions suits Rama’s horoscope. 

Saturn.—In two of the fifteen possible years, viz., 2485 B.C. and A.D. 100, 
which are equally unsuitable for Venus, the position of Saturn by the Ephemeris 
was in excess of that required by Rama’s horoscope, and by Sirya siddhanta, 
Saturn’s position in those years would have been still more in excess. In two 
other years, 2055 BC. and 287 B.C., Saturn’s position by the Hphemeris was 
179 and 178 degrees respectively, but by Siirya siddhanta, he would have attained 
194° and 184° respectively which would satisfy Raélna’s horoscope. 

300. To enable the eye to take in rapidly the results of each year investi- 
gated on pages 118, 119, the position of any planet suitable for Rama’s horoscope 
is indicated in heavy arabic numerals and the reverse in italic numerals. Reviewing 
the fifteen years’ tabulated results as a whole, we find that by Stirya siddhanta the 
conditions of Rama’s horoscope would have been fully satisfied im two years, 2055 
B.C. and 287 B.C. The positions were, by Sirya siddhanta, 


Sun, Mars, Jupiter. Venus, Saturn. 
2055 B.C. che 270° 93° 358° 194° 
287 B.C, 5° 270° 114° 356° 184° 


{or somewhat 
less, but still 
in Mina] 
Rasi Mésha, Makara. Karkataka, Mina. Tula. 
and house of 
exaltation for 
each planet, 


To what extent historical or literary criticism will be able to turn to account 
these two dates for Rama’s horoscope is a speculation on which it would be foreign 
+o our purpose to enter at present. We set out in paragraph 294 with the single 
proposition, namely, to try and discover the year or years between 3102 B.C. and 
A.D. 900, which would satisfy Rama’s horoscope and we have reached two 
astronomically correct solutions of this problem, understanding, of course, by 
astronomy the Indian science, and more particularly, the system of the Strya 
siddhanta without bija. 2055 B.C. may be considered too remote for any historical 
or quasi-historical speculation, 287 B.C. was about the epoch when the Ramayana 
epic was in process of evolution and construction, but data are as yet wanting to 
enable us to affirm that Indian astronomers of that time had the knowledge requisite 
for the construction of a horoscope like Rama’s. 

301. We may note in passing that the last of the possible years in our 
investigation table, viz., A.D. 805 is a year which satisfies Sankara’s horoscope. 
It fails altogether to give a position for Venus that would satisfy Rama’s 
horoscope, but Venus was not in exaltation in Sankara’s horoscope in which only 
the four remaining planets Sun, Mars, Jupiter and Saturn were in exaltation. 
It has been sometimes assumed that A.D. 8u5 is the only year that satisfies 

ankara’s horoscope ; but we may note that not only A.D. 805 but also A.D. 568, 
50 B.C. and 287 B.C. satisfy Sankara’s horoscope. In Ind. Antig., Vol. XIII 
(Ap. 1884), Mr, K. ‘l. Telang wrote as follows: ‘‘I am content to accept the 
beginning of the seventh century A.D. asa period down to which we can trace 
Pirnavarma as reigning in Magadha and that is about the time, therefore, when 
Sankaracharya must have composed his great Sariraka Bhashya.” 

302. Incidentally we may note that the year 964 B.C. which is one of 15 
possible years for Rama’s horoscope, and not a particularly good one either 
(because it shares with other years in the series the defect of an unsuitable position 
for Venus—vide paragraph 285 supra), is marred by another serious defect, viz., 
a position for Jupiter (94°4°) which though one of exaltation (i.e., in Karkataka 
rasi) by the Ephemeris, is not so by Strya siddhanta, because at the epoch in 
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question, according to the small table in paragraph 297 supra, the position of 
Jupiter by Sirya siddhanta without bija was 7 degrees less than by the Ephemeris ; 
in other words, the position of Jupiter by Siirya siddhanta on Suda navami tithi in 
Mésha month in the year 964 B.C, was 944° /ess 7°, or 87°4° which would have 
been 3 degrees short of Karkataka. Considering the importance of Jupiter in an 
Indian horoscope, let alone Raéma’s in whose horoscope it is all in all, we must 
finally discard 964 B.O, as being an impossible year for Rama’s horoscope. 


303. Tables V-A and V-B, being based on the constants of modern astronomy, 
- will be found serviceable in verifying statements occurring in any literature, 
ancient or modern, regarding the positions of planets. We read, at page 4 of 
LooxyeRr’s Star-gazing, of a Chinese observation of the conjunction of 5 (sie) planets 
between 2514 and 2436 B.C. The same occasion is apparently referred to in 
Cuampers’ Sun, Planets and Comets, where we read: “'l'he earliest record we 
possess of an occurrence of this kind isfor China. A conjunction of Mars, Jupiter, 
Saturn and Mercury in the constellation of Shi was assumed as an epoch by the 
Emperor Chuen-hio and it has been found by Messrs. Desvignoles and Kirch 
that such a conjunction actually took place on 18 February 2446 B.C. between 
10° and 18° of Pisces. De Mailla fixes 9 February 244] B.C. as the date of the 
conjunction and says that the four planets, with the moon, were comprised within 
an are of 12° extending from 15° to 27° of Pisces. 


De Mailla gives the following positions :— 


Mercury, R.A.... 344° 56’ 16" Saturn ase we. 854° 39’ 47” 
Jupiter moar 2 FQ" Mars a ., 800° 40° qlee 
Moon me oe 19" 21" 


304. In the first place it is not possible that both Desvignoles and De Mailla 
can be correct, since between 18 February 2446 B.C. and 9 February 2441 B.C. 
Jupiter must have moved 150° or 5 signs and Saturn 60° or 2 signs. Inthe second 
place, it is easy to satisfy ourselves, with the aid of tables V-A and V-B, that 
neither of the above dates is correct. But before doing so, we should observe, as 
we did in paragraph 289 supra, that in Huropean \astronomy longitudes are 
reckoned from the First Point of Aries, In this case we may assume De Mailla’s 
positions in R.A. (Right Ascension) to be tropical longitudes, and convert them 
into Indian sidereal longitudes by adding to each position 49°, which was the 
distance from the First Point of Aries in 2500 B.C. to the 0 degree of the sun’s 
mean longitude in the same year in the Indian ecliptic. We then have the 
following as De Mailla’s positions for 9th February 2441 B.C., expressed in terms 
of Indian sidereal longitude :— 


Mars 46° (rounding off fractions of a degree); Mercury 34°; Jupiter 36°; 
Saturn 44°; Moon 42°. 


In 2441 B.C. the Indian solar year began on February 21, because in 2501 
B.C., the Indian solar yeur began on Feb. 21:09 (Eye-table, section k) 
and for 60 years from 2441 B.C. we add ..,. ‘52 (Eye-table, section n). 


ee 


Feb. 21°61 


Therefore 9 February in 2441 B.C. was about 12 days before the commence- 
ment of the Indian solar year. Consequently at the commencement of the solar 
year 2441 B.C., Mars would be about 6 degrees further than on 9 February and 
Mercury about 12 degrees further, while Jupiter and Saturn would be very much . 
in the same position. We can, therefore, apply a preliminary test by calculating, 
with the help of tables V-A and V-B, the positions of the 4 planets on 0 day of the 
Indian solar yenr 2441 B.C. Applying the large cycles found at the beginning 
of table V-A, we have, for the positions of the planets on @ day of Indian solar 
year 2441 B.C.,— 


Mars. Mercnry. Jupiter. Saturn. 
4277 yrs. 4306 yrs. 4318 yrs. 4272 yrs. 
i 460" eae oo =»; ee 


A.D. 1837 A.D. 1866 A.D. 1878 A.D. 1882 
(Table V-B) ene, .2110° 9° 282° 140 


358rd day of previous year or j P 
9 February 2441 B.C. ... 104° 0 281 139 
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805. Evidently, there was no conjunction of the four planets in question, or of 
even of twoof them, on 9 February 2441 B.C., and there must be a misiake some- 
where. Using the indications furnished by De Mailla’s positions for Mercury and 
the moon, we may conjecture that the date he had in mind was somewhere about 
2 March 2449 B.C., or the 10th day of the Indian solar year, 2449 B.C. For, 
applying the same major cycles as before, we have, for 10th day of 2449 B.C.,— 

Mars. Mercury. Jupiter. Saturn. 
4277 yrs. 4306 yrs. 4318 yrs. 4272 yrs. 
— 2448 ,, —2448 ,, — 2448 ,, — 2448 ,, 


A.D. 1829 A.D.1858 <A.D.1870 A.D. 1824 

10th day of 2449 B.C. 

(2 March 2449 B.C.) ... 46° 28° 32° 34° 
Cf. De Mailla’s positions 

(converted into Indian 

sidereal longitudes) 

paragraph 304 ses 46° 34° 36° 44° 

For the moon’s position on the same day, we proceed as follows :— 
(Eye-table, section k,1,n,0.) 2501 B.C., commencement | 
of Indian solar year, 
Feb. 21°09, lst N.M. in S. year 12°08 


52 years . ... ‘45 24°24 

Feb. 21°54 36°29 

— 29°53 

6°76. 

Mean ending moment of 8rd tithi 9°71 Add 3 tithis 2°95 
Feb. 31°25 = Mar. 2. mie. 


March 2, 2449 B.C. was the day on which the 3rd tithi came to an end. The 
sun’s longitude on the day in question being nearly 1U degrees, the moon’s 
longitude at the mean ending moment of the tithi must have been 104 3 x 12 
=. 46°. De Mailla’s longitude for the moon is 42°, which must have been attained 
about 6 to 8 hours on either side of the end of the 38rd mean tithi. We see therefore 
that the date which De Mailla had in mind must have been 2 March, 2449 B.C. 
There is also probably an error of 10°in his position for Saturn. None of the 
planets was in the constellation Pisces but all were in Rishabha, a part of which 
probably corresponds to the Chinese constellation Shi (= Indian Krittika). 


305. For another example of planetary conjunctions we select the following 
from CuamsBers’ Sun, Planets and Comets :— 
“On September 15, A.D. 1186, Mercury, Venus, Mars, Jupiter and Saturn 
were in conjunction between the Wheat-ear of Virgo (Spica Virginis) and Libra.” 
Here is an unmistakable reference toa constellation (not a tropical sign) of 
the zodiac and we ought to be able to verify it easily. The 15 September A.D. 
1186 was the 174th day of the Indian solar year A.D. 1186. 
We take out the positions of the plauets on that day from tables V-A and V-B. 


Mars, Mercury. Jupiter. Venus. Saturn. 
(Table V-A) A.D. 1186 = A.D. 1912 A.D. 1896 A.D. 1791 A.D. 1899 A.D. 1952 
(Table V-B) 174th day 177° 176° 169° 170° 174° 


The planets were, we find, comprised within an arc of 8 degrees in the 
constellation Kanya or Virgo. In this position, however, they were not visible to 
the naked eye since the longitude of the sun was 167°. The 14 September 1186 
was, as we may see from the Ephemeris for that date (Vol. III of the present work), 
a day of new moon, and on the 29th of that month there was a lunar eclipse. We 
know also from the Hncyclopwdia Britannica (11th edition, Volume 2, page 799) 
that the end of the world was imminently expected in 1186 A.D., and predicted 
by astrologers all over Hurope, apparently on account of this extraordinary 
conjunction, the like of which perhaps has not occurred since man began to 
observe the stars. 

307. Mention of the year A.D. 1186 leads us to another conjunction of the 
same kind which must have happened in 2588 B.C., on the 175th day of the 
Indian solar year (about 14th August). There is no record of this conjunction 
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anywhere; but that it must have occurred on the date in question may be 
inferred from Table V-A and Table V-B. In fact after 8,773 years (a com- 
pound of 2,005 and 1,768 years) the mean longitudes of Mars, J upiter and Saturn 
must according to Table V-A, increase by 11, 20 and 22 degrees, respectively. 
The reader should find no difficulty in making the necessary calculations. 


Mars. Mercury, Jupiter. Venus. Saturn, Sun, 
4277 yrs. 4206 yrs. 4318 yrs. 4270 yrs. 4272 yrs. (Table 
— 2587 — 2587 — 2587 — 2587 — 2587 ‘ IV-C.) 
A.D.1690 A.D. 1719 A.D.1781 A.D. 1683 A.D. 1685 
+ 235 
= A.D. 1918 
175th day, 2588 B.C. 172° 160° 154° 155° 155° 167° 


The sun was 13° to the east of Jupiter, Venus and Saturn and these planets 
must have been visible shortly before sunrise. The moon was in a different con- 
stellation. With these positions we may compare the places of the five planets on 
30th Oct. A.D. 1921 (the current year) wiich was also a day of new moon, or 
better still, one week earlier on 23 Oct. A.D. 1921 when Jupiter, Saturn and Venus 
were in close proximity to each other and Mars only 10 degrees off. 


308. The reader will find it a useful exercise to verify the following conjunc- 
tions, also extracted from Cuamsgrs’ Sun, Planets and Comets :— 
**On November-11, A.D. 1544, Venus, Jupiter, Mars and Saturn were very 
close, and Mercury was only 16° distant . . . On 11 November A.D. 1544, 
Venus, Jupiter, Mercury and Saturn were enclosed in a space of 10°. . . On 
March 17, A.D. 1725, Venus, Jupiter, Mars and Mercury appeared together in 
the same field of the telescope . . . On December 23, A.D. 1769, Venus, 
Jupiter and Mars were very close. On October 3, A.D. 1801,: Venus, Jupiter and 
Moon were very close in Leo and Saturn not far off.” (For the last two dates the 
positions of al! 5 planets are given in situ in Table V-B.) 


309. We will conclude the present subject with an example which has an 
important bearing on Biblical chronology. We are told in the Encyclopedia 
Britannica (11th edition, Volume 2, page 888), art. Bible-—New Testument 
Chronology, that the astronomer Kepler identified the star of the Magi with a 
conjunction of the planets Jupiter and Saturn which occurred, in the constellation 
Pisces in May, October and December of 7 B.C., The same work adds, in a 
footnote (ibid.) :—‘‘ It is a curious coincidence that a medieval Jew, R. Abarbanel 
(Abrabanel), records that a conjunction of these particular planets in this parti- 
cular constellation was to be a sign of Messiah’s coming. It is just conceivable 
that his statement may ultimately depend on some such ancient tradition as 
may have been known to Chaldaean Magi.” 

We can, with the help of tables V-A and V-B, trace the successive positions 
of Jupiter and Saturn which must have occupied in 7 B.C. the same positions as 
they did in 1809 and 1909 respectively. We may set down the positions in a 
table as follows :— 3 


Movements of Jupiter und Saturn in 7 B.C. (Indian solar year). 


Day of j 
Indian Julian date, Jupiter. Saturn. Remarks, 
solar year, 
O | Day.| March 14°43 | 343°4° 350°5° | Jupiter’s movements in 7 3.0. were the same within 
| a fraction of a degreensin A.D, 1809, and Saturn’s 
| movements the same as in A.D. 1909. Tables V-A 
and V-B. The cyclic vuriation in the case of 
Jupiter was that for 18089+6=— 1815 years=3 
| cycles of GO6 yeure euch, The variation was .*. $ 
x =m *293° = - ‘660°, The cyclic variation 
10 » | March 24 | 345'8° 851°8° in the case of Saturm was that corresponding 
20 got April - 3 818°1° 3658°0° to 1909 +6 = 1915 = 6 x 383 years; i.e, 5 x 
30 » | April 13 : 350°8° 354°3° — "095° = — ‘475°. 
40 __,,_| April 23 8525 | 355°4 
| | 
| 
50 » | May 3 3545 3564 | ; 
60 » | May 13 3504, 357°5 | Distance between the sun and the planets 800° = 20 


brs. Jupiter and Saturn rise in the east 8 bre, 
after sunset, 
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Day of | 
Indian Julian date. ° , Jupiter, Satorn. | Remarks. 
solar year. | 
| 
70 Day.| May 23 358'1 358'2 | Distance between sun and the planets 290°. Japiter 
and Saturn rise in the east 7 hra. after sunset. 
80 ,, | June 2 359°5 358°8 
90 ,, | June 12 1:0 359°6 
100 ., | June 22 13 359°7 | 
110 ,, | July 2 28 359°9 
120 ,, | July 12 2°3 1 | 4 
130 | | July 22 22 359° | 
140 ,, | August 1 2°1 3594 | 
150 _ ,, | August 11 1:0 358°9 | 
160 _ ,, | August 21 oo | 858'2 
170 _ ,, | August 31 358'6 87°35 
180 _,, | September 10 85ST | 3567 | Distance between sun and the planets 180°. Satur and 
| Jupiter rise in the east about the time of sunset. 
190 ,, | September 20 3567 8559 
200 ,, | September 80 3564 355°2 | 
210 ,, | October 10 353°7 3543 
220 ,, October 20 352'8 353°8 | Distanve between sun and the planets 135°. Saturn 
' and Jupiter rise 9 hrs. before the sun, i.e., at 9 p.m. 
230 ,, | October* 30 352'8 3584 
240 ,, | November 9 359°0 | 852°8 |] Both Jupiter and Saturn are stationary for about 
250 ,. November 19 $52°1 3529 i} @ month, 
260 ., | November 29 3525 8529 | . 
270 ,, | Pecember 9 353°3 3£2°9 | Saturn still stationary. Distance between sun and 
the planets 90°. Saturn and Jupiter appear in zenith 
; at sunset. 
280 ,, | December 19 | 3544 353°6 
290 ,, | December 29 | 855'6 8542 At sunset Jupiter and Saturn appear in the western 
sky. 
300 .,, | January 8 357'°2 354'8 v4 
310 ,, January 18 | 359°0 853'8 
320 ,, | January 28 ; 11 356°9 
330 ,, | February ce 31 3580 
-340 ,, | Febrnary 17 5° 359°2 | Mars on 344th day was in ccnjunction with Saturn. 
350 ,, | February 27 | a 0-4 
360 ,, | March 9 | 10°0 16 {In March 6 B.C, both Jupiter‘and Saturn had con- 


junctions with the sun and disappeared and they 
must have reappeared about 4 April as morning 
| stars in the east, 
} 


810. The above table shows that on the 70th solar day (May 23) Jupiter and 
Saturn were within a degree of each other in the last few degrees of Pisces. On 
the same day the distance between the sun and Jupiter cum Saturn was about 290° 
and the planets must have risen together in the east about seven hours after sunset. 
From this time the conjoined planets continued to rise night after night in the east 
until the 180th day (September 10) when they must have risen in the east just as 
the sun set in the west. On this date the longitude of Jupiter was 357°4 and of 
Saturn 356°7 and they must have been very close. 

We read in St. Matthew, 2, 1-12. “ Now when Jesus was born in Bethle. 
hem of Judea in the days of Herod the King, behold, there came wise men 
from the east to Jerusalem, saying, Where is he that is born King of the Jews? 
for we have seen his star in the east, and are come to worship him. . . . Then 
Herod, when he had privily called the wise men, inquired of them diligently what 
time the Star appeared, . . . Whenthey had heard the king, they departed ; and 
lo, the star which they saw in the east, went before them and stood vver where the 
young child was, When they saw the star, they rejoiced with exceeding great joy 

. . . and when they came into the house, they saw the young child with 
Mary his Mother, and fell down and worshipped him,”’ etc. 

On $ December 7 B.C,, the distance between the sun and Jupiter cum 
Saturn was 90° and the two planets must at sunset have appeared in the zenith of 
the sky. As after this date they ceased to appear in the eastern sky at night, the 
conference of the Magi with Herod may have occurred about December Y¥, and 
they probably referred to their experience in May of the same year when they 
said that they had seen the star of the King of the Jews in the east. 

On the 340th day of the Indian solar year 7 B.C., i.e., about 17 February 
6 B.C., there was a further phenomenon, for on that day the longitudes of Mars, 
Saturn and Jupiter were 359°4°, 359°2° and 54°, respectively, so that now Mars 
and Saturn were in conjunction. 


* Dr. Neugebauer (op. cit. page 95 ante) has calculated very accurately, according to modern astronomy, the 
geocentric longitudes of Jupiter and Saturn for Memphis (6 p.m.) on October 27,7B.C. His longitudes are, Jupiter 
245°16° and Saturn 345°77°. If to these figares we add the Indian precession for 589 years (page 94 ante), i.e, 85°, 
we get 353'66° for Jupiter and 364°27° for Saturn. . 
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The Scripture narrative refers to a temporary disappearance of the star and 
‘to its reappearance at Bethlehem. We find from the table of movements that 
between the 0 and the 15th day of the Indian solar year 6 B.C., i.e., between 
March 14 and March 29 of that year, first Saturn and then Jupiter must have had 
@ conjunction with the sun, that is, they temporarily disappeared, and about 
April 4, they were to the west of the sun, and they must have appeared low in the 
western sky, immediately after sunset. This may have been the reappearance at 
which the Magi rejoiced. Or the expression “ the star stood over where the child 
was’ may refer to the fact that Saturn became stationary for about two months 
from October 20, 7 B.C. till December 19 of the same year and that during the 
same period Jupiter came closer and closer to Saturn until they were again 
together on December 29. The appearance of the two planets blazing from the 
zenith after sunset on December 9 must have been a striking phenomenon, at 
which the Magi could well have wondered as the star ‘‘ stood’ (i.e., was stationary 
in the zenith for several days) ‘‘ over where the child was.’’ December 25 is the 
traditional day when Christ was born. 


Kepler, from a study of these phenomena in the light of the tradition 
recorded by Abrabanel, came to the conclusion that Christ was probably born in 
7 B.C. during a conjunction of Saturn and Jupiter. It is now well known that the 
chronology of St. Dionysins Exiguus who identified what we now call ’1 B.C. 
(= the year 758 A.U,C. or of the Foundation of Rome) with the year of the 
birth of the Christ was wrong by at least three or four years, and that Christ 
must have been born before the year now spoken of as | B.C. (A U.C. 750). 


311. Before concluding this chapter, it may be useful to indicate, for the 
benefit of other investigators, an important application, and one that is by no 
means self-evident, of the principle of cyclic recurrence in the positions of planets. 
In order to obtain the positions of planets in, the current cycle, as is done in 
table V-B, for 363 years (Mars), 855 years (Mercury), 344 years (Jupiter), 
235 years (Venus), and 383 years (Saturn), it is not necessary to calculate the 
positions of these planets for all these years. 1f we have the calculated positions 
of Mars for a series of 126 years, in all, say from A.D. 1822 to A.D. 1947, of 
Mercury for 79 years (say, from A.D, 1855 to A.D. 1938), of Jupiter for 95 years 
(say, from A.D. 1818 to A.D. 1912), of Venus for 48 years (see paragraph 313 
below) and of Saturn for 88 years (say, from A.D. 1842 to A.D. 1929), we have 
sufficient material for fixing the positions of these planets in the first place 
for 363, 355, 344, 235 and 383 years, respectively, and secondly through tables 
V-A and V-B for all the time comprised in the range of history and tradition. 
The procedure is as follows. 

312. Let us assume that we have the calculated positions of Mars for every 
tenth day in every year from A.D. 1822 to A.D. 1917. With the help of the 
positions in the first and last of these years as well as of the positions in two 
intermediate years 1869 and 1909, we obtain the positions in six other years as 


below :— 


0 Day. ; 0 DATS — 
Position in A.D. 1947 minus °1 degree ‘ Position in A.D. 1869 minus ‘1 degree 


= ition in 15 37.6° | — nosition in A.D. 1506 era wad 
= position in 1584 A.D. oe 337°6 | positi ea re 
1663... 338°8 : 
17e0.. Ay COumoee 1664 117°9° 

$e (3 Sd 1743 119°2 ra 

1900... y, « BAO Oe 1822 pa C1e0'o 

4 3° 0° 5 5:3° 

LO 7 oc 1:3° 


We know that Mars’ position on 0 day in A.D. 1584 must have been the same as 
his position 363 years later, i.e., on 0 day in A. D. 1947, less ‘1 degree. We there- 
fore write down as Mars’ position in A.D. 1584, the position we have already 
calculated for 0 day in A.D. 1947, less -1 degree, 1.0., 337°6 degrees. 
Similarly we write down as Mars’ position on 0 day in A.D, 1506, his ascer- 
tained position on 0 day in A.D. 1869 less *1 degree, 1.6., 1152 degrees. 
Between A.D. 1584 and A.D. 1900 there are 316 years or 4 periods of 79 years 
each. We know from the table of Mars’ cycles that in 79 years Mars’ mean 
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longitude increases by + 1:015 degree. Our difficulty is, that owing to the annual 
equation and the anomaly, the actual geocentric place of Mars after 79 years may 
not increase by exactly + 1:015 degree, but by something more or something less. 
But for small increases of mean longitude the annual equation and the anomaly 
will operate uniformly, and we may assume, without risk of error, that if Mars’ 
position on Oday in A.D. 1584 was 337-6° and if his position on 0 day in A.D. 1900, 
was 340°6 degrees, his three intermediate stages, viz., those on 0 day in A.D. 1663, 
in A.D. 1742, and in A.D. 1821 may be obtained by applying a uniform increment. 


of as = 0°75 degree. We obtain in this way the actual geocentric place of Mars 


on 0 day in the years A.D. 1668 (338°3°), 1742 A.D. (339°1°) and 1821 A.D. 
(389°8°) , and we may, if we please, verify these figures by direct calculation. 

It is obvious that for every ascertained position of Mars between A.D. 1822 
aud A,D.1900, we shall be able tu obtain his positions in three other years, in other 
words, by means of his ascertained positions in the 79 years A.D. 1822 to 
A.D. 1900, we shall be able to obtain the positions in 3 X 79 = 237 years; and 
since we have already ascertained the positions of Mars for 126 years, A.D. 1822- 
to A.D. 1947, we shall have on the whole the positions for 237 + 126 = 363 years, 
the full number of years required for a Mars’ cycle of 363 years. 

318. The following table shows at a glance how cycles of 355, 344 and 383 
years may be obtained for Mercury, Jupiter and Saturn respectively by following 
the method we have already indicated for Mars. (The figures refer of course to 
A.D. years) :-— 


Mars, | Mercury. Jupiter, | ’ Saturn. 


1929— 1546 |1871 = 1488 
1605 1547 


194.7 = 1584 |1869 = 1506 |1933 = 1578 |1888 = 1538 |1912 = 1568 |1830 = 1486 
1663 1585 1624 1579 1651 1569 


1742 1664 1670 1625 1734 1652 1664 1606 
1821 1743 1716 1661 1817 1735 1723 1665 
1900 1822 1762 1717 1900 1818 | 1782 1724 
1808 1763 1841 1788 
1854 1809 | 1900 1842 

| 1900 1855 | 


The figures in heavy type are those indicated in paragraph 311 supra. 


By means of the positions of Mercury, ascertained for the 46 years A.D. 1855 
to A.D. 1400, we obtain positions for 46 x 6 = 276 years in addition to the ascer- 
tained positions for 79 years ; total 355 years, which is Mereury’s cycle. 

By means ot the positions of Jupiter, ascertained for the 83 years A.D. 1818 
to A.D. 1900, we obtain positions for 83 x 3 = 249 years in addition to the ascer- 
tained positions for 95 years; total 344 years, which is Jupiter’s cycle. 


By means of the positions of Saturn, ascertained for the 59 years A.D. 1842 
to A.D. 1900, we obtain positions for 59 x 5 = 295 years in addition to the 
ascertained positions for 88 years; total 383 years, which is Saturn’s cycle. 


314. For obtaining the figures for a Venus’ cycle of 235 years we proceed 
by a slightly different method. We first of all calculate the positions of Venus 
for 48 years as follows :— 

I VF ear es SR 8 Veo VD via 
1800 1801 1802 1808 1804 1805 1806 1807 
1840 1841 1842 1843 1844 1845 1846 1847 
1880 1881 1882 1883 1884 1885 1886 1887 
1920 1921 1922 1923 1924 1925 1996 1997 
1960 1961 1962 1968 1964 1965 1986 1987 
2000 2001-2002 2003-2004 += 2005-2008 = 2007 

To these six rows of eight figures each we can, without calculation, add 
a seventh row— 

VI Vi ee II I yee 
2040 2041 «9-242, 2035 =. «20386 «=. 2087S 2038 = 2029 

For, the position of Venus in A.D, 2040 is the same as its position 235 years 
before, in 1805, which stands at the head of column VI. We therefore repeat 
for A.D. 2040 the figure already obtained for 1805. Similarly we repeat for 
2041...... 2089 the figures already obtained for 1806 1804 | 


315. (Venus—contd.) Wenext proceed to interpolate between 1800 and 2040 
the figurss for every eighth year as we did before for the other planets. Thus, - 
supposing we want the figure for 0 day in each case we interpolate as follows :— 
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O pay. O pay. 

1800S ... 829°3 (ascertained figure). 1888 ... 335-4 i y t 
1808 ... 3298 ay, 18968): 3364 at fexre) 
1816... 330-4 1904 ... 33868 
1824 ... $81:0 1912. 3. S878 
1882... 331°6 1920 ...  ... 3382 (ascertained figure). 
1840... ... 332°2 (ascertained figure). a5. 5 =" "7 

29 +5=—°6 2000 ... ... 3440 (ascertained figure). 
1848) ca 8382-7 2008 ... 3445 cho 
1856 ... 3383°2 2016 ... 845°0 
1864" 2. 383-7 2024 -....  845°6 
LSP Saar? 20382 ...° 84671 
1880 ...  ... 334-7 (ascertained figure), 2040 ... ... 8466 (figure ascertained 

25 +5 = 5. for A.D. 1805) 


2°6 + 5 =°'52. 


From every year for which we possess ascertained figures we are thus able 
to obtain figures for four more years; out of 48 years’ figures we can thus evolve 
figures for 192 years in addition to the original 48 ; total 240 years, which is five 
years more than the full Venus’ cycle of 235 years. | 


316. The increase of mean longitude of Venus every 8 years is 1°52 degrees, 
and we could have interpolated all the figures between A.D. 1800 and A.D. 
2040 in one series of thirty steps, thus 


0 DAY. 


A.D. 1800 ote ee .. es 8293 (ascertained figure). 

1808 Bae ar i © ano 

1816 es Be ... 330°5 

1824 ae ae ... 8381°0 

1832 Sat ei ay bea GO 

1840 yak ne see BOLD 

1848 = oh ees 
A.D. 2040 ae as ... «  846°6 (figure ascertained for 1805) 
30)17°3 


We see that the figures obtained in the last paragraph for 
A.D. 1808 1816 1824 18382 1840 1848 
are 329°9 330°5 331:°0  331°6 332°2  332°7 
against 329°8 330°4 331-0 331°6 332°2 332°7 


which we obtained in paragraph 315 and the differences are hardly perceptible ; 
nevertheless it is safe to proceed by breaking the thirty steps into a number of 
stages as we did in paragraph 315 because the successive differences in the 
anomaly and annual equation of the thirty steps caused by differences in mean 
longitude amounting in all to 17°3 degrees may not be uniform in the case of 
Venus. 

317. In the following table, in which the base year is A.D. 1999, the above 
method of development of a perpetual planetary ephemeris from day today is 
illustrated in greater detail. The figures for the top and bottom line in the case 
of each planet being known, the examples show how the figures for intermediate 
years may be obtained by interpolation. If this table is extended to 79 years in the 
case of Mars, taking 1998,1997 .-. . 19%1 asthe successive base-years, to 
46 years in the case of Mercury, to 83 years in the case of Jupiter, to 48 years in 
the ease of Venus, and 59 years in the case of Saturn, we shall have all the 
material required for a perpetual planatery almanac (Tables V-A and V-B). Con- 
siderations of space alone forbid the reproduction of these tables, which have the 
merit of yielding certain important corollaries, one of which (viz., that Mars can- 
not retrograde in Magha nakshatra in Karttika-Margasirsha months) is made 
use of in paper No. Vv in the appendix On the astronamical references in the 
Mahabharata. | 
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Table iilustruting the process of obtaining, 


‘Days of solar year 


A.D. 
Mars. A.D. 1967=—1684 


1683 
1762 
1841 
1920 
1999 


A or variation from 
cycle to cycle. 


Mercury A.D. 1986=1631 
1677 
1723 
1769 
1815 
1861 
1907 
1953 
1999 


A or variation from 
cycle to cycle. 


Jupiter A.D. 1999=1655 
1738 
1821 
1904 
1987 


A or variation from 
cycle to cycle. 


0 


10 


176'6 
1789 
181°4 
183°9 
186°4 
188°9 


+2°5 


845'5 
345°3 
345°2 
345°1 
345°0 
344°9 
344°8 
844:7 
344°5 

+01 


351°5 
851°0 
849°9 
348°8 
347°7 

1-1 


20 


173°5 
175'8 
1781 
180°4: 
182°7 
185°2 


+ 2°3 


2°3 
21 
18 
15 
1'3 
11 
09 
06 
Or4 


+0°2 


353°8 
353°8 
352'2 
3511 
850°0 

11 


30 40 50 


171'7 
173°9 
1761 
178'3 
1805 
1827 
+ 2:2 


20°6 
20°4 
20°1 
19°8 
196 
193 
19°1 
18°8 
18°6 


+02 


856'2 
355'6 
3545 
8534 
352°3 

11 


1712 
173°0 
175'0 
177:0 
1790 
1811 
+20 


89°7 
394 
39'1 
38°8 
38'5 
38°2 
37°9 
376 
87°3 
+0.3 


358°4 
357°7 
356'6 
855'5 
354°4, 

Ut 


172°1 
1736 
175'4 
177'2 
179°0 
180'8 
+18 


58°6 
58°4 
58°1 
57°8 

57°5 

§7°2 

56°9 
56°6 

56'4 
+0'3 


05 
359°9 
358'8 
357°7 
846°6 

ll 


from the calculated places of Mars, Mercury, Jupiter, Venus 


of 363, 355, 344, 248 and 383 years, respectively 
100 110 120 


85 
78 
65 
5-2 
3°9 


60 70 80 99 
Degrees of longitude. 
174°1 177°1 180° 184°8 
1756 1784 1818 1860 
1771 179°7 1830 187-1 
178'°6 181°0 1843 188°3 
180°1 182°3 1856 189°5 
181°7. 183°8 186°9 190°7 
+15 +13 +13 +12 
759 90°38 100° 1001 
757 90°7 1006 100°7 
755 906 100°7 101'°2 
753 905 100°8 101°7 
751 90°4 100°9 102°2 
749 90°3 101°0 1027 
747 902 1011 103:2 
74.5 901 1012 1037 
742 899 101°3 1042 
+02 402 -O1 -0%5 
2°6 44 6:0 74 
21 38 53 68 
0'9 2°6 4-1 55 
359°7 14 2°9 4°2 
358°5 0°2 ney / 2°9 
1:2 1:2 1:2 13 


1°3 


194°7 
195°7 
196°7 
197°7 
198°7 
199°8 

+1:0 


91°0 
91:2 
91°5 
918 
92°1 
92°4 
92°7 
92°9 
93°2 
—0'3 


9°3 
86 
7°3 
60 
47 


1:3 


200'4 
201'5 
202°5 
203°5 
204'5 
205'2 


+1°0 


98°83 
98°8 
98°7 
98°6 
98°6 
98°5 
98°5 
98°4 


984 


+01 


9°7 
8:2 
75 
6:2 


130 


206°2 
207'3 
208°3 
209°3 
210°3 
211°0 

+1°0 


112'1 
1119 
111°8 
111°6 
111°5 
1113 
111°2 
1110 
110°9 
+01 


10°C 
91 
77 
63 
49 


1:4 


140 


2123 
2132 
2141 
215°0 
215°9 
216°9 

+0°9 


128°7 
128°5 
128°2 
127°9 
127°7 
127°5 
127°3 
127°0 
126°8 
+02 


9°7 
87 
7°3 
5'9 
4°5 
i4 


W.B.—For the top line, A.D. 1655, the figures for A.D. 1699 have been repeated: but as the cyclic variution between A.D, 1999 and 


of the difference between A.D. 1655 and A.D. 1987 by 4, that the figure for Jupiter for A.D. 1655 is in excess of the figure for A.D. 1999 (344 yea: 


column the figure for A.D. 1987 is 345'3 and that for A.D. 1999 is 349°1, a difference of 3°8, 


Venus A.D. 1999 
2007=1772 
2015=—1780 
2023=1788 
2031=1796 
‘'2039=1804 


A or variation from 
cycle to cycie. 


Saturn A.D. 1969=—1586 
1645 

1704 

1763 

1822 

1881 

1940 

1999 


O or variation from 
‘pycle to cycle. 


380 
38'5 
39°0 
39°5 
40°0 
40°5 


+0°5 


34 
4°3 
52 
61 
7'0 
79 
88 
9°8 
+0°9 


49°0 
49'9 
50'4 
50°9 
51'4 
519 


+0°5 


47 
5'6 
65 
7'4 
83 
9-2 
101 
Wl 


+09 


61:2 
61°6 
62°0 
62°4 
62°8 
63°2 


+0'4 


6:0 
69 
7'8 
87 
9'6 
10'S 
11°4 


12°4 


721 
725 
728 
731 
73:4. 
73°7 
+03 
73 
2 
1 
10°0 
109 
11°8 
12°7 
13°7 


83°0 
83°3 
83°5 
83°7 
83°9 
841 


+02 


8'5 

9°4 
103 
11'2 
12°1 
13'0 
14'0 
150 


+09 +08 +09 


93°4 103°3 102°5 


93°4 
93°5 
98 6 
93°7 
93'8 
+01 


103°1 
1030 
102'9 
102'8 
102°7 


-—O1 


10'9 
11'8 
12'8 
13°7 
147 
15°6 
16°6 
17°6 
+09 


112°1 
111°6 
ahi i eat 
110°6 
1livl 


— O05 


11'8 
12-7 
13°7 
146 
15°6 
166 
17°6 
18°6 


+10 


150 


2187 


15 


A.D 


rs 


We add °6 to 3°8 in order to get an exact quotient (1°1) 


120°5 
119°6 
118°8 
117°9 
v1 
116°2 

—0'8 


12:7 
13°6 
14°6 
15°6 
16°6 
17°6 
18°6 
19°6 
+10 


126°6 
1251 
123°7 
122°3 


130°6 
1281 
125°7 
123:2 
120°8 
118°3 


— 2°4 


14°1 
151 
161 
171 
181 
191 
20°2 
21'2 


> +10 


1810 
1275 
124-1 
120'7 
117'3 
113°9 
—3°4 


145. 


15.5 
16°6 
17°6 
18°7 
19°7 
20'8 
21'8 
+10 


127'5 
123°5 
119°5 
116°5 
111°5 
107°5 


—40 


15°0 
16°0 
ch bei! 
181 
19°2 
20°3 
21° 
22°4 


+11 


121°2 
117°5 
113°9 


1157 
1130 
110°2 
107 4 
104°6 
101°8 


113°8 
1120 
1108 
"108°5 
106°7 


and Saturn, for 126, 79, 95, 48 and 88 
(see paragraph 311, page 127 of tea®). 


160 


2252 
226°1 
227-0 
2279 
228°8 
229°7 


+0°9 


1643 
1640 
163°7 
163°4 
163°2 
162°9 
162°6 
162°3 
162°1 


+03 


84 
73 
58 
4:3 
28 
15 


170 180 


232°1 
232°9 
233°7 
234°5 
235°3 
236'2 
+0°8 


181°5 
1813 
181°0 
180°8 
180°6 
180°4 
180°2 
180°0 
179°7 
+02 


72 
62 
46 
30 
1°4 
16 


239°1 
239°9 
240°7 
241°5 
242°3 
243°3 

+08 


196'°9 
196'8 
196°6 
196°4 
196°2 
196°0 
198'8 
195 6 
195°5 
+0°2 


a°9 
5:0 
3°4 
18 
0-2 
16 
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190 200 
246°2 2538°3 
247°0 2541 
247°8 = 254'9 
2486 2557 
249°4 256°5 
2504 297°5 


+08 +08 


2087 213-0 
208°7 


208°7 


213°2 
213°5 
208°6 218:7 
208°6 2140 
208°6 : 
2085 214°5 
208°5 2147 
2085 215:0 


+0°O —O02 


45 3:2 


36 23 
2°0 07 
04 359°1 
358°8 357°5 


16 1°6 


214°2 


210 220 230 240 250 260 270 


260°6 
261° 4 
262°2 
263'0 
263°8 
2649 
+0'8 


208°1 


' 208°7 


209'3 
209°9 
210°6 
211'1 
2116 
212-1 
212°6 
-05 


18 
0O°7 
359°2 
357'7 
356°2 
15 


268°0 
268°8 
269°6 
270°4 
271°2 
272°3 
+0'8 


201'°6 
202°1 
202°5 
202°9 
203°4 
203°8 
204-2 
2046 
204'9 


—0°3 


07 
353'7 
358'2 
356°7 
353°2 


15 


Degrees of longitude. 


275°8 2832 


276.6 284°0 
277'4 2848 
2782 285°6 
279°0 286°4 
279'8 287°5 


+08 +0°% 


203'4 2138 


2035 213°6 
203-7 218'5 
2088 218-4 
2040 213°3 
2041 218°2 
2048 21811 
2044 213°0 
2046 212-9 


—0°2 +01 


00 359°4 


859'1 =358'4 
357°6 357:0 
356° =353°6 
3546 3542 


15 14 


290°9 298°7 


291'7 299°5 
292°5 300°8 
2933 301'1 
29471 301'9 
295'1 302°7 


+08 +08 


228°4 2441 


228'2 2440 
228°0 + 248°9 
227°8 = 243'8 
227°6 = 243°7 
2274 243°6 
227°2 243°5 
2270 243°4 
226°9 243°2 


+0°2 +02 


359'1 359°4 


358'4 858'5 
357-0 357°2 
355°6 355-9 
3542 3546 


14 13 


306'°3 
307'1 
307'9 
38087 
309°5 
310°3 


+0°8 


262'8 
262'5 
262'2 
2619 
261°6 
2613 
261:0 
260°7 
260°4 
+03 


359°9 


3591 


357.8 
3565 
355'2 


1°3 


280 290 300 


3141 
314:9 
3157 
316'5 
3173 
318'8 


+0'8 


280°0 
279'8 
279°6 
279°4 
279'2 
279°0 
278'8 
278°6 
278'3 


+0'3 


O7 
359'9, 
358°7 
357°5 
3563 


12 


3821's 
322°6 
$23°4 
3242 
325'0 
325°7 


+08 


296'6 
296'4 
396°2 
296-0 
295°8 
295°6 
295'4 
2952 
295°0 


+02 


19 
1-1 
359°9 
858°7 
357°5 
12 


329 5 
330°2 
330°9 
331°6 
332'3 
333°1 
+07 


310°3 
310-2 
810'1 
3100 
309°9 
309'8 
309°7 
309°6 
809°6 
+01 


3°3 
26 
14 
0-2 
359°0 
12 


310 320 
3869 3446 
337-7 345'5 
3385 346:2 
3393 346-9 
3401 347°6 
340°8 3482 
+08 +07 


3189 317°9 
3191 3183 
3192 3188 
319°3 319°3 
3194 3198 
3195 320-3 
319°6 820°8 
319°7 321:3 
319°8 821'8 


-O0O.1 -—05 


Ag 66 


4°4, ol 
32 5:0 
2°0 3°9 
08 28 


1:2 il 
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years, respectively, the uctual pluces of the sume planets for cycles 


330 340 350 360 


352°2 
852°9 
353°6 
354°3 
355°0 
3557 


+07 


3114 
11:8 
312°3 
312°7 
313°2 
313°6 
3141 


31.4'5 


315°0 
-05 


8-7 
81 
7:0 
5°83 
48 
I'l 


359°7 
0:4 
seal 
18 
25 
30 
+07 


309°2 
309°5 
309°7 
309°9 
310°1 
310°3 
310°5 
310°7 
3109 


-—02 


109 
10°2 
9:1 
8:0 
69 


ll 


70 
7°6 
8-2 
8°S 
9°4 
10°2 
+0°6 


317°4 
317°3 
317°2 
3171 
317°0 
3169 
316°8 
3167 
316°7 
+01 


13'0 
12°6 
115 
10°4 
9°3 
1°}. 


14°4 
15:0 
15°6 
160 
168 
17'5 
+0°6 


331-0 
3830'S 
330°7 
330°5 
330°4 
330°2 
330°1 
329'9 
329'8 
+01 


15-4 
149 
138 
12-7 
11-6 

11 


1655 is + ‘48, and the variation in geocentric place c8rreaponding to this is found by trial to be from *4 to ‘7, it is assumed, in order to facilitate the division 
later) by °4, ‘5, “6 or “7 degree according a8 one of these figures is required to make.a complete division of the difference by 4, Kxample: In the O day 
on division by 4, and assume that the cyclic variation for geocentric place between A.D. 1655 and A.D. 1999 is + 0°6 in favour of the former year. 


1160 

115°0 
113°9 
112°9 
111°8 
110°7 
-—10 


14°0 
15-1 
16°2 
17°4 
18°5 
19°6 


1211 128°5 
120°0 1282 
120°0 128°0 
119°4 127°8 
1189 127°6 
118°4 127°4 
-0O5 —02 
134 12°7 
145 138 
157° 15:0 
168 161 
180 173 
191 185 
203 197 
213 20°7 
#11 +11 


1372 1468 


1387'2 1472 
1371 
1371 
137'0 
137-1 
—00 


119 
130 
14:2 
15°3 
16'5 
177 
18:9 
19°9 
+11 


1571 
157°38 
157°6 
157'9 
158'2 
1585 
+03 


10°2 
11:3 
125 
136 
148 
16:0 
17:2 
18:2 
+11 


168-0 
168°5 
169°1 
169°7 
170°3 
1709 


+0°6 


95 
106 
11°8 
12:9 
141 
153 


165 


17°5 
+11 


176'2 190°6 


179°6 191-1 
1800 192°6 
180°4 192'1 
1808 192'6 
181'2 193°1 


+0°5 


8) 

9.2 
10°4 
11°5 
12°7 
13°8 
15°0 
168 160 
+11 +11 


202.5 2144 


203°1 215°0 
202°6 215°5 
204°1 216°1 
2046 + 216°7 
205°1 =217°2 


+05 +06 


79 77 


9°0 3°7 
10% 98 
112 109 
12°3. -12'0 
134 13°1 
146 142 
156 15:2 


+11 +11 


226'4 
226°9 
2275 
228°1 
228'°7 
229°3 
+0°6 


238.7 2510 263°3 


2517 
252'3 
252'9 
253°6 
2542 
+°06 


82 
9°2 
10°2 
112 
122 


2640 
264°6 
265'3 


265°9 


275°6 
276'3 
2769 
277°6 
2782 
278°9 
+0°6 


9°4. 
10°4 
11°4 
12°4 
13°4 
14°4 
154 
16°4 
+10 


2880. 


288'6 
289°3 
290°9 
290°7 
294-4 
+0°6 


10°3 
11:2 
122 
132 
142 
15:2 
16-2 
17°2 
+10 


300°4 312:9 
301'1 313°6 
301°7 314°2 
302-4 3149 
803°0 38155 
303°7 ; 3162 


+06 +06 


i 128 


120 13:2 
130 142 
140 151 
149 161 
169 17°0 
169 180 
179 190 


+10 +1°0 


325:2 
325°9 
8266 
327°3 
328'0 
328°7 


+0°7 


135 
14'4 
15°4 
163 
17°2 
183 
19°1 
20°L 
+0'9 


337°7 
338°4 
339°0 
339°7 
340°3 
341°0 


+07 


147 
15°6 
166 
17°3 
18°4 
19°3 
20°38 
21°8 

+00 
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Srction iv.—The Planetary Hye-tables. 


318. The planetary eye-tables for Mars, Mercury, Jupiter, Venus and 
Saturn, which are included in Table IV, constitute an important by-product of 
the perpetual planetary almanac. The general nature and use of the planetary eye- 
tables has been referred to in paragraph 225 supra (page 93) and it only remains 
to explain how the eye-tables were constructed. ‘lhe object is to ascertain for 
each mean longitude of a planet, whether superior or inferior, say for 0°, 10°, 20°, 

soe 350° of its mean longitude, the curresponding actual geocentric place 
attainable by it on each day of the Indian solar year, say on 0 day, on the 10th 
complete day . . . on the 360th complete day and vice versa. Supposing 
we wished to have such an eye-table in 86 stages, for each planet, and for every 
ten complete days of the Indian solar year (like the eye-tables we actually possess 
in Table IV), it would be theoretically necessary to compute, in the manner 
shown in paragraphs 2337 and 239 supra (pages 96, 97), the actual geocentric places 
corresponding to 5X36X386=6,48U mean positions, which might take a whole 
year or more to compute. 


319. As an alternative to this formidable undertaking, we simply note, in the 
perpetual planetary almanac (Table V-B), the occasions on which 0°, 10°, 20° 
. . . 350° are attained as geocentric places, on the ( day of the solar year, 
first by Mars, then by Jupiter, and thirdly by Saturn ; then, the occasions on which 
0°, 10°, 20°, etc., are attained as geocentric places by the same planets on the 10th 
complete day of any solar year; and so on up to 360 complete days of the solar 
year. Having secured these occurrences, we tabulate them, and add to each 
geocentric place the corresponding mean longitude, which is easily done with the 
help of Table V-A. The result is the eye-table for each of the superior planets 
Mars, Jupiter and Saturn. 


320. For the inferior planets Venus and Mercury, we first of all tabulate their 
increases of mean longitude, for every 10 days, for 235 years in the case of Venus, 
and for 46 years in the case of Mercury. ‘Then we select from Table V-B the 
actual geocentric places corresponding to definite stages of inerease of these 
mean longitudes. As a result, the eye-table for Venus presents the same general 
appearance as the eye-table for Mars, Jupiter and Saturn, but whereas the verticai 
heavy-type column in the eye-tables of Mars, Jupiter and Saturn presents actual 
geocentric places, and the body of the tables presents mean longitudes, the first 
vertical column in the eye-table of Venus furnishes mean longitudes and the rest of 
the table preseuts the geocentric places. This variation im the eye-table for Venus 
is a necessity, because, to every single mean longitude of Mars, on, say, the 100th 
day of the Indian solar year, there corresponds but a single geocentrie place, and 
vice versa, whereas the vice versa does’ not hold good in the case of Venus: 
for instance, on the 160th complete day of the Indian solar year. Venus may have 
a geocentric place of 164° when her mean longitude is 180°, and she will have 
the same geocentric place also when her mean longitude is 329°, 


321. In the case of the Mercury eye-table, there is a further peculiarity. 
All the possible positions, whether mean or actual, of Mercury on a given day of 
the Indian solar year are reducible to 46 definite types, exemplified by the years 
noted in column 1 of Mercury’s eye-table and the actual positions in other years do 
not vary from these excepted to the extent of a degree ortwo, It was, therefore, 
thought advisable to retain these types themselves as an eye-table : it thus happens 
that for every 10th day of the Indian solar year the Mercury eye-table presents 46 
stages at intervals of about 8°, instead of 36 stages at intervals of 10° between 
one stage and the next, as in the case of the other planets. 


322. It was stated in paragraph 268 supra (page 107) that the eye-tables 
can be used for the purpose of computing the actual geocentric places of the five 
planets in the Paripadal horoscope. We may now compare the results of applying 
to the calculation of this date (1) the rigorous method presented in paragraphs 
237, 239 supra (pages 96, 97), (2) Tables V-A and V-B, (3) the planetary eye-tables. 


CHAP. V.— PLANETS ; SEC. IV; PLANETARY EYE-TABLES ; PARA. 323 1383 


EE LE DAS AAR a RR or a Tce yo oR WR ers sey sere 
| 


— Mars. Mercury. | ’ Sapiter. Venus. 


| | Saturn 
Mean longitude on 89th complete day A.D.| 381°92° 11°56° 330°83° +99° : a 
634, ie., 17th June, time about mean = ied rice ae 
(1) sunrise. | 
1) Actual geocentric place by strict caleulation,| 17°12° 70°4°  $40°5° *g° 4° 
paragraphs 237 and 239 (pages 96 and 97). . i = } side 
(2) Actual geocentric place by Tables V-A and]  17°5° 70°4° 340°6° 42°3° 256'4 
(3) V-B (page 112 supra). 
Actual geocentric place by planetary eye-|  17*1° 70°4° (  $841:0° 27° “0° 
tables (‘lable IV). os! ree pet wae 
| 


It will be seen that, although the planetary eye-tables omit fractions of a. 
degree, yet the results yielded by them are accurate enough for all practical 
purposes. 


323. The eye-tables have, however, one drawback, as compared with tables 
V-A and V-B. When a planetary eye-table is used, as in the last paragraph, for 
ascertaining the geocentric place of a planet directly from its mean longitude ona 
given day of the Indian solar year, proportionate parts will generally have to be 
taken, and that, more than once in each,case. Thus in the case dealt with in the 
last paragraph, the reader, on lookivg into the Mars and Mercury eye-tables, will 
find certain entries under the 80th and 90th completed days, which he should 
proceed to manipulate as shown below :— : 


Mars. 
Col. 1.— Col, 2. Col. 3. 
Actual geocentric place Mean longitude on 80th Mean longitude on 90th 
(Eye-table.) complete day. (Eye-table.) complete day. (Eye-table.) 
10° 325° 324° 
20° 238° 335° 


By taking proportional parts for the 89th day, we find that Mars, on 89th 
complete day, , 
Moar ees 10° actual geocentric place for a mean longitude of 
324° ... . 
and would have attained 20° actual geocentric place for a mean longitude of 
335°3° ...... (2) 
By taking proportional parts again with reference to (1) and (2), we see that 
if Mars on 59th complete day attained, with an increase of 11°3° mean 


longitude (i.e., 335°3° — 324°), an increase of 10° in actual geocentric place, 
he would, with an increase of 8° mean longitude, attain an increase of : — =7'1° 


in actual geocentric place. In other words, on the 89th complete day Mars’ geocen- 
tric place, corresponding to mean longitude 332° = 10° + 7:1° or 17°1°, which is 
exactly the result obtained by strict calculation in accordance with paragraph 
239, page 96 supra. 3 
| Mercury. 


From the following entries in Mercury’s Hye-table under 80th and 90th 
complete days, 


80th complete day. 90th complete day. ayes 
i.e., mean longitude . ... 332°} mean longitude on. sy ole oe. (1) 
actual geocentric place ... 57° | actual geocentric place areed J 


we obtain, by proportional parts for 89th complete day, 


mean longitude... pi 9 (2) 
actual geocentric place ... 69°8° spree 
similarly, from the following entries under 80th and 90th complete days, 

80th complete day. 90th complete day. 
mean longitude... ... 939° | mean longitude ane Rie. 0° (3) 
actual geocentric place ... 58° | actual place ... cd bee oh? 


we obtain, by proportional parts, for 89 complete days, 
mean longitude a! bss rs i ash ae oa (4) 
mobos) geocentric Place, fi.6 <n ne nee) ed DP 
34 
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Lastly from (2) and (4) we reason as follows, by proportional parts :— 
with an increase of 7° in mean longitude (i.e., 16° — 9°) Mercury attains an 
increase in geocentric place of 1°7° (i.e., 71°5° — 69-8°), 
with an increase of 2°6° in mean longitude (i.e., 11°6° — 9°) Mercury attains 
; 26x 1:7 443 pao 
an increase in geocentric place of ——_—— = —=— = °63”. 

That is, on 89th complete day, Mercury’s actual place, corresponding to mean 
longitude (9° + 256°) or 11-56°, = 69°8° + -63°= '70'4°, which is exactly the result 
obtained by strict calculation in accordance with paragraph 237, page 90, supra. 

324. In taking proportional parts for the 89th complete day, the eye-tables 
for Jupiter and Saturn should be used in the same way as the eye-table for Mars. 
$25. For Venus, we have, by the Venus Hye-table. 
Col. 2. Col. 8. Col. 4. 


Col. 1. 
Mean longitude. Actual geoventric place Actual geocentric place Therefore actual geocen- 
on 80th complete day. on 90th complete day. tric place on 89th com- 
plete day (by proportional 
parts). 
290° 32° 47° 455° 
300° 31° 42° 40°'9° 


That is, we find, from the first and last columns, that with an increase in mean 
longitude of 10° (i.e,, 290° to 300°), Venus undergoes a decrease in geocentric place 
of 4°6° (i.e., 45°5° — 40°9°). 

Therefore, with an increase in mean Jongitude of 6° (i.e., 296° — 290°), Venus 
undergoes a decrease in geocentric place of 6 x :46°= 2°76°. 

In other words, on 89th complete day, Venus’ geocentric place, corresponding 
to a mean longitude of 296°23°, = 45°5°— 2°76° = 42°7°, which is within 1 degree 
of the result obtained by strict calculation in accordance with paragraph 237, 
page 95, supra. 

Sxotion v.—Eclipses and Eclipse chronology. 


326. All over the world, and whatever system of chronology may be followed 
in any particular country, a recorded eclipse is an unerring landmark for the 
chronologist, and therefore the energy of mathematicians since the 16th century 
A.D. has been expended on the production of lists of eclipses for ancient as well 
as modern times. In such hsts the path of each solar eclipse is often noted, 
showing in what parts of the terrestrial globe it was central and where it was 
visible. Oppolzer’s Kanon der Finsternisse, which is generally regarded as a 
standard work on the subject, describes the eclipses, both lunar and solar, from 
1207 B.C. to A.D. 2161 and is fully illustrated with charts. For eclipses com- 
prised within this period, no other guide is necessary, and it happens that the 
most ancient eclipses recorded anywhere in history fall within this period. 
Professor Newcomb’s Tables of Solar Eclipses from 700 B.C. to A.D. 2300, and 
Dr. Gratton Guinness’ very accurate list of lunar eclipses in his Vew Moons and 
Vernal Equinozes (B.C. 1622 to A.D. 1934) may also be referred to. Lastly, 
frequent use has been made in the course of this work of a French work, first 
published in the 18th century, L’Art de Vérifer les dates, which gives all kinds of 
eclipses in some detail from A.D. 1 to A.D. 2000. ‘The eclipses in Sir A. 
Cunningham’s Book of Indian Hras are reproduced from the French work. 
Italicized solar eclipses in IV-L will generally be found in Oppolzer, but not in 
the French work. ‘The reason why such eclipses are omitted in the French work 
is given in paragraph 345 below. 

327. But in India public curiosity occasionally fastens itself on eclipses which 
are more ancient than any recorded in the above works, and which there is no 
known means of dating, because the literary documents referring to them are them- 
selves destitute of any historical dates. For instance, a solar eclipse is believed to 
have occurred on the day when Rama was to have been crowned, and when, instead 
being of crowned, he went into exile. Bentley referred this eclipse to 940 B.C., 
July 2. In the Mahabharata two eclipses, occurring in the course of a fortnight 
{this is the most sensible construction that can be placed on a passage which 
literally means that both a lunar and a solar eclipse occurred on the same day, 
which is physically impossible), are said to have preceded the great battle, and 
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these eclipses must have occurred, according to the commentators, in the lunar 
month of Karttika or Margasirsha. But there are no dates in either the Ramayana 
or the Mahabharata, and as there is nothing whereon we can base even an approxi- 
mation to a date, critics and investigators imagine dates, more or less hypothetical, 
for the events of the Ramayana or for those of the Mahabharata, and seek to 
establish their hypothesis by showing that there were eclipses on those dates. 


328. It is not, however, solely to gratify such speculative curiosity that the 
following tables have been devised. A recorded eclipse is a genuine and solid 
landmark in history ; but ancient records of eclipses, equally with those of other 
events, are often not quite exact in detail, and then it is necessary to ascertain by 
other means whether there was an eclipse on a particular date and what was its 
nature and extent. An eclipse obeys certain laws of cyclic recurrence, like a 
tithi or a nakshatra or a planet; and it is the object of this|section to define and 
exemplify the cycles which will be found most useful in practical investigation, 
and which will enable us to satisfy ourselves whether an eclipse which is believed 
to have occurred on a certain date did occur, or could have occurred at that time. 


329. An eclipse cycle may be defined as a period, composed of a certain 
number of partial or complete solar years, after which the sun’s distance from a 
node is the same at new moon (in the case of a solar eclipse), or at full moon (in 
the case of a lunar eclipse), and the sun’s and moon’s anomalies are also nearly 
the same, as at the beginning of the period. A perfect eclipse cycle in this sense 
probably does not exist, but there is no harm in using an imperfect cycle, pro- 
vided we apply from time to time the correction, which we may call the cyclic 
variation. © 


330. It was stated in paragraph 140, page 40, supra, that in order that an 
eclipse may be possible, the sun should be within a certain distance from either 
of the moon’s nodes. For a solar eclipse, it suffices if the sun is between 0° and 
16°2° from a node: indeed a solar eclipse is possible so long as the sun is not more 
than 18°9° from a node. For lunar eclipses, the limits are much narrower: for a 
lunar eclipse to be fairly certain, the sun must not be more than 10°44° from a 
_ node, and when his distance from a node is between 10°44° and 13°86°, a lunar 
eclipse is possible, not probable. It follows from the tables of Rahu’s (IV-K) and 
sun’s (IV-C) motions, that the distance of the sun from the node diminishes every 
day at the rate of 1:0886015 degree, and the interval from the moment when 
the mean sun is at a node to the moment when he is at the same node again is 


Sa 346°61996 days. Thisis the period of a joint revolution of the sun and 
node, fixed by modern astronomy ; but when using this period in Indian astronomy, 
we have to make the same allowance for the annual displacement of the 0° point 
of longitude in Indian astronomy as we did in paragraph 219, page 91, supra, in the 
case of the planets. Applying the same method to the distance of the sun from 
the node, or as it is shortly called, ‘“‘ Sun from node,” we proceed as follows :— 

Sun and node together do agpecas = 1:0386015 degrees per day (modern 
astronomy). 

Sun alone does aaa == ‘9856091212 degree per sidereal day (modern). 

-- node alone does 1:0386015—-9856091 =: 0529924 degree per day 
(modern). | 2 

Anda given node does 860° in snag = 6798'4269 days = 18°59906 sidereal 
years (modern). . 

In 1859906 years, the displacement of sun’s 0° longitude (vide paragraph 
217, page 90, supra) =18'59906 x *002361°= 04391238", 

But the node travels °0529924 degree per day in a direction opposite to 
that of the sun. 

. it travels 0439124° in SH — -8286453 day. 

. node, by Indian astronomy, must be held to complete an orbit in 
6793°4269 — °8286 = 6792°5988 days. 7 

.. node, by Indian astronomy, travels in one day San OBS == *)529988°. 
But the sun, by Indian astronomy (Siirya Siddhanta), in one day travels 
°9856026°, 
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*. sun and node, by Indian astronomy, together travel in one day 


1°0386014°. 

And sun and node travel in | year 1°0386014 x 365:25876° = 379°3583°. 

.. Sun and node together travel in 360° in a = 346°61998337 days. 

According to Siirya siddhanta, the last figure, as observed by Professor 

Jacobi in Hpig. Ind., Vol. I, page 442, ought to be 346°6246334 days: but in- 
asmuch as the only use ordinarily made of the distance of sun from node in chro- 
nological investigations is in connexion with eclipses, and eclipses are peculiarly 
a matter of observation and therefore a matter which, to be safe, should, as far 
as possible, be regulated by the quantities of modern astronomy, we adopt, for 
the period of joint revolution of the sun and node, 346°61998337 days which, as 
compared with the figure adopted in modern astronomy, involves a slight correc- 
tion for the annual displacement of the sun’s 0° longitude in Indian astronomy. 


331. The other quantities which we shall make use of in Table IV-L follow 
from those above settled. The length of a tithi, as a fraction of a day, by Strya 


siddhanta = 2 2Cs0M _. -9843529315 of a day. 


The joint motion of sun and node for one tithi = °9843529315 x 10386014 
= 1:02235033275 degrees. 

“. The joint motion of sun and node for 360 tithis, or an ordinary lunar 
year of 12 months = 360 x 1°02235033275 = (36) 8:046011979 degrses; and 
the joint motion of sun and node for 390 tithis or 13 lunar months (when the 
lunar year includes an adhika month) = 3 (9) 8°716521961°. 7 

N.B.—Tables for readily calculating the distance of sun from node for any number of days 
or years will be found at the end of this section. ‘ 
332. We now proceed to define the principal cycles which we shall use in 
investigating the recurrence of eclipses. ‘Ihe first is the famous saros of 18 years 
and 10 days, which has been known at any rate in the west from a period re 


remote antiquity. : 
(1) (4) 18 Indian sidereal years = 6,574°65768 days (Sarya siddhanta). — 


(b) 223 synodical months = 6,585°321124 days (Sirya siddhanta). 

(c) 19 joint revolutions of sun and node = 6,585°779684 days (Ephe- 
meris). 

Difference between (a) and (b) = 10°66344 days. 

Difference between (6) and (c) == — '45856 of a day, or, at the rate 


the daily joint motion of the sun and node already arrived at, + 
‘4762°. In other words, in 18 Indian sidereal years + 10°66344 
days, the distance of the sun from node advances by + °4762°. The 
reader should reason out for himself why the result is + °4762° 
and not -— °4762°. 
(2) (a) 19 sidereal years (Indian) = 
(6) 235 synodical months (Sirya siddhinta) = 
This is the Metonic cycle, which is as 
ancient and as interesting as the saros. 
(c) 20 joint revolutions of sun and node 
(Kphemeris) ... + ma ... == 6,932°3996674 days. 
In 235 synodical months (Siirya siddhanta) 
difference between (b) and (ec) ... ee 7°2884891 days. 
In this interval the distance of the sun from the node decreases by 7°2884891 
X 1:0386014° = 7°5698349831°. 
The Metonic cycle can be applied to eclipses when the sun is very near a node at 
one of the eclipses compared. For example, on the 87th day of A.D. 1 (Table IV-L, 
first line) the distance of the sun from node was 3:41°. Nineteen years later, 
the distance must have decreased by 7°57°, i.e., the distance then was —4°16°, at 
which distance an eclipse was still probable. We find from Table IV-L that on the 
87th completed day of A.D. 20 there was a solar eclipse at which the sun’s distance 
from node was — 4°16°. 
(3) (2) 358 synodical months (Sirya siddhanta) = 10571:9504682 days. 
(b) 303 joint revolutions of sun and node 
(Ephemeris) 


6,939°916364 days. 
6,939°6881565 days. 


10571°909390 days. 
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(c) 29 Indian sidereal years (Stirya siddhanta) = 10592°503924 days. 
Difference between (a) and (c)_... ... == 20°6 days. 
Difference between (a) and (b) _... .. = + '041 day, 

or — ‘04258°. 
This cycle of 29 years Jess 20°6 days is the foundation of the next 
two cycles. 


: Days. 
(4) (a) 716 synodical months (Sirya siddhanta) ... = 21143:9009364 
(b) 61 joint revolutions of sun and node (Kphemeris) == 21143°$18780 
(c) 58 Indian sidereal years (Strya siddhanta)  ... == 21185:007848 
Difference between (a) and (c) ... i ka ee EE 
Difference between (a) and (b) ... sei w. == +°'082156 day 


or —*08516°. 
This cycle of 58 years, less 41:1 days, is the one most frequently 
used in Table IV-L. (Sce headlines of Table IV-L.) 


Days. 
(5) (a) 521 sidereal years (modern) ... ve = 190298-56356 
(6) 521 Julian years (modern and tropical) we = == 190295°25 
(c) 521 sidereal years (Siirya siddhanta) ... == 190299°81396 
(d) 6,444 synodical months (Indian or modern) ... == 190295'109072 


(e) 549 joint revolutions of sun and node (Ephemeris) = 19029436902 
Difference between (d) and (e) 0°74 day or 0°76444° ; difference 
between (c) and (d) = 4°7 days; and the difference between (b) 
and (d) =O-l4 day.) | oH 
(f) In 521 Indian sidereal years, less 4°7 days, the moun’s anomaly 
_ moves 371 days. (Hye-table e.) : | 
N.B.—(i) All the quantities in this cycle of 521 Julian years are 18 times those in (3), the 
cycle of 29 years less'20 days, or 9 times those in (4), the cycle of 58 years less 41°1 days. 


(ii) After 521 Julian years, eclipses recur on the same day of the European calendar 
(old style). ‘his can be verified by means of Table II. For instance, the solar eclipse on June 9, 
A.D. 1 is repeated on June 10, A.D. 522. But when one of two eclipses, compared at an interval of 
521 years, occurred befere 14th September A.D. 1752 (when the new style was introduced into the 
United Kingdom) and another occurred after the above date, the day of the month will be increased 
by 10 or 11 days. 


333. The cycles of recurrence used in Table 1V-L are (1) supra, 18 years plus 
10-°66344 days, and (4) supra, 58 years less 41:107 days, and combinations of these, 
as noted at the top of the several columns in that table. Cycle No. (8) supra, 29 
years less 20°6 days, is a good cycle for the half joint-revolution of the sun and 
node, and because an eclipse may occur when the sun is at either node, and at the 
end of 29 years less 20°6 days, the sun is only 0°04 degree nearer to or further 
from the node than he was at the beginning of this period, it follows that eclipses 
occur regularly at the end of every 29 years less 20 days. Itis noted inthe Hney- — 
clopedia Britannica (Art. Eclipse) that, “ starting from the eclipse of Nineveh, 
June 15, 763 B.C. we find eclipses on May 27, 734 B.C., May 7, 705 B.C. and so on, 
in an unbroken series for 2,600 years down to A.D. 18438, A.D. 1872 and A.D. 
190], i.e., once in 29 years less 20 days, the last being the 98rd of the series.” 

334, The disadvantage of cycles of 29 years less 20:6 days in chronological 
investigation is that we have to reckon by half-joint-revolutions of the sun and 
node. By doubling this cycle to 58 years less 41-1 days, we secure the recurrence 
of meetings of the sun and node in the same degree of longitude. 


335. But a pure cycle of 58 years less 41°1 days, like a pure saros of 18 years 
plus 10°7 days, has the disadvantage of accumulating, in a long period of time, the 
small difference in longitude noted above to what may turn out to be a consider- 
able ‘amount. Thus at the end of 9 cycles of 58 years Jess 41°1 days, or 521 Julian 
years, or 521 Indian sidereal years less 47 days, the sun will be at the same 
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distance from the node as at the beginning of this period, Jess 0°76 of a degree. 
The probability of an eclipse is not much affected by this difference, but after five 
such periods, the distance is less by 5 X ‘76 = 3°8°, and if the distance of the sun 
from the node was 164° at the beginning of the period, at which distance an 
eclipse is within the bounds of possibility, it would, at the end of 5 x 621, or 
2,605 years, be 164° less 3°8° or 160°2°, at which distance an eclipse is impos- 
sible. . 

336, To avoid such accumulation of cyclic differences in a long period-of time, 
and still more to avoid the accumulation of + °47° for every saros of 18 years, we 
vary the cycles, as will be seen from the headlines of Table IV-L, in such a way 
as to prevent any cyclic variation exceeding ‘29 of a degree. This is effected by 
combining the 58 years’ cycle occasionally with the saros of 18 years, that is, five 
times in the course of 1,711 years, after which the distance of the sun from node 
is exactly what it was at the beginning of the 1,71] years’ cycle. 


337. For 
1,711 Indian sidereal years... ee == 624957:731516 days (a). 
21,168 synodical months (Siirya siddhanta) = 624955°833844 days (b). 
1,803 joint revolutions of the sun and rode = 624955°829349 days (c). 


‘The remarkable closeness of (b) and (c), the difference between them being 
only *0045 of a day, or 39 seconds of time, or 00467 of a degree, which is only 
2 seconds of an are, makes this cycle a very useful one in chronological investiga- 
tion. The difference between (a) and (b) is only 1°9 days or just under two days, 
which means that if we have an eclipse say on the 35th day of the Indian solar 
year, A.D. 1901, there was probably another eclipse in the year 1901 Jess 1711, or 
A.D. 190, on the 37th day, and another in A.D. 190 /ess 1711 or — 1521 A.D., ice., 
B.C. 1522 (vide remarks on minus A.D. years in paragraph 292, page 117 supra), 
on the 89th day, and another in B.C. (1,522+1,711) or 3,233 B.C. on the 41st 
day. So far as A.D. 190 and A.D. 1901 are concerned, we find this to be the case 
from Table IV-L (see the line of the eclipses beginning with A.D. 16, 160th day), 
and we know that the same must have been the case in B.C. 1522, and in B.C. 
3233, though we have no records of eclipses going back so far. 


338. Let us study an actual example which will illustrate exactly the use we 
might make of Table 1V-L, and of the key prefixed to it. An ancient Babylonian 
record refers to an eclipse of the sun on 20th June, 1070 B.C. (Enecycl. Brit., 
Art. Eclipse), and we wish to verify this. In 1070 B.C. the 20th June was about 
the 108th day of the Indian solar year (Hye-table kK and q). We know from the 
1,711 years’ cycle that, if the Babylonian record is correct, then 1,711 years later, 
iie., in A.D. 1711—1069 or A.D. 642, there must have been a solar eclipse about 
the 106th completed day. Now turning to Table IV-L, we find a solar eclipse in 
A.D. 642, on the 105th complete day. We expected it on the 106th day, but our 
fixation of 20th June, 1070 B.C. as the 108th completed day of that year was a 
rough one, arrived at by simply deducting March 4 (Hye-table k, 1101 B.C.) 
from March 112 (the equivalent of June 20, acc. to Hye-table q). 


339. If we calculated the exact day of the Indian solar year 1070 B.C. which 
corresponded to June 20, and calculated also the actual ending mement of the new 
moon tithi in June of 1070 B.C. and in June of A.D. 642, we would have a 
difference of two whole days only (according to the 1,711 years’ cycle) and not of 
three whole days. ‘This, however, does not vitiate our chronological result, that 
on 20th June, 1070 B.C. there was probably a solar eclipse, the distance of the 
sun from the node having then been, as on the 105th day of 642 A.D., 356°83 
degrees. We know from the headlines of Table I[V-L that in A.D. 642, as 
compared with A.D. 27, the cyclic variation for the distance of the sun from the 
node was + ‘10 degree, so that since the distance of the sun from the node 
in A.D. 27 at the first solar eclipse of that year was 355-88 degrees, the distance at 
the corresponding eclipse of the year A.D. 642 must have been 356-93 degrees, and 
the distance at the corresponding eclipse of 1070 B.C. must have been also 
356°93 degrees, because the cyclic variation in the distance of the sun from the 
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node for 1,711 years less 2 days is only ‘004 of a degree. Lastly, if we wish to 
know the English equivalent of the 105th completed day of A.D. 642 we turn to 
Table IV-M (Table of equivalence of English and Indian days in the several 
centuries A.D.), which shows us that in A.D. 642 the 105th completed day of the 
Indian solar year was either July 3 or July 4. We see that, unlike the 521 years’ 
cycle, the 1,711 years’ cycle does not give us an eclipse in the same English month : 
but it is very convenient for all other purposes in chronological investigation. 


340. We shall next study two ancient eclipses of the moon. In Shakespeare’s 
Hamlet, Act 1, scene i, there is a reference to the fact that “a little ere the 
mightiest Julius fell,” i.e., before 15th March, 44 B.C. the moon “ was sick almost 
to doomsday with eclipse.”” According to astronomers, there was an eclipse of 
the moon on 7th November, B.C. 45 visible at Rome two hours after midnight. 
The 7th November, in B.C. 45 was, by Hye-table k and q, March 252 less 13, i.e., the 
239th completed day of the year. On the 237th completed day of A.D. 1711 
minus 44, or A.D. 1667 we should have, if Shakespeare’s reference is historical, a 
lunar eclipse. The key to Table IV-L shows that eclipses of the year A.D. 1667 
follow the same order as eclipses of the year A.D. 14, and against A.D. 14 we 
find in Table IV-L, a lunar eclipse on the 237th completed day of the year 
A.D. 1667, just what we expected. The commentators of Shakespeare’s Hamlet 
are silent as to the exact authority for his reference to a lunar’ eclipse in the year 
B.C. 45. Plutarch, who is Shakespeare’s usual source of information in regard to 
Roman history, mentions portents, not a lunar eclipse as having preceded the 
assassination of Julius Ceasar. Ovid’s Metamorphoses, Bk. xv, ll. 787—-790 which, 
in the ‘‘ Howard’’ Shakespeare, is cited as an authority, refers to a solar, not a 
lunar, eclipse. Lucan’s Pharsalia, Bk. I, ll. 526, etc., refers no doubt to a lunar 
as well as a solar eclipse, but that'was before the battle of Pharsalia, B.C. 48. 
We have good reason, however as chronologists, for supposing that’ Shakespeare 
relied on some authority more specific than Ovid, Lucan or Virgil (Georg. I, 
1. 467). Whatever Shakespeare’s source of information was, the lunar eclipse 
alluded to by him appears to have been a solid historical fact, referrable. to a 
definite date 7th November, 45 B.C. 2 

Plutarch, in his life of Paullus #milius (Langhorne’s Translation), says that 
when the Roman army was about to retire to rest on the eve of the battle of 
Pydna (June 22, B.C. 168) ‘on a sudden the moon was totally eclipsed.” June 21 
(the eve of the battle) was, by Hye-table k and q (March 113 ménus 12 =) the 
101st completed day of the Indian solar year, and about the 99th day of the year 
A.D. 1544 (i.e., A.D. 1711 minus 167) we should find a lunar eclipse, if there was 
one on 21 June, B.C. 168. On the 99th day of A.D. 1544, we do find a lunar 
eclipse (see Table IV-L, the line beginning with A.D. 24); and the sun’s distance 
from the node then was 173°57°—-23°=173'34°. In fact there was alunar eclipse 
at the end of every cycle in the line beginning with A.D. 24, 354th day. 

341. The distances of the sun from the node given in the first column of Table 
TV-L are distances of the mean sun: but of course a solar eclipse depends on the 
distance of the actual sun, for which purpose we want the sun 8 equation of the 
centre for the day in question according to Table IV-C. Thus in the example 

iven above (B.C. 1070, June 20) when the distance of the mean sun from the 
node of the 108th completed day of the Indian solar year was 35693 degrees, 
the sun’s equation of the centre was by Table [V-C, minus 1:0009 degree, which 
of course made the sun, + 1°0009 degree further from the node (because the sun 
moves in a direction opposite to the node), so that the actual distance of the sun 
from the node on the 108th completed day of 1070 B.C. was 366°93-+ 1:00=35 7-93 
degrees. ‘his only made a solar eclipse more certain on the 108th day in B.C. 
1070 than in A.D. 642 on the 106th day. 

For a lunar eclipse also the sun must be at or near a node at the moment 
of an eclipse when the moon is at the opposite node : here again our tables give 
us the distance of the mean sun from a node and for his actual distance, we want — 
not only his equation of the centre but also the elongation of the sun from the 
node due to the difference in time between the mean and actual ending moment 


of the tithi. 
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342. Thus, the lunar eclipse alluded to in Hamlet, took place on the 239th 
completed day of the Indian solar year 45 B.C., when the distance of the mean sun 
from the node was, by Table IV-L, 178°11 degrees (the entry in column 1 under 
A.D. 14, 2nd lunar eclipse) plus ‘07 degrees (entry in the headline aboye A.D. 
1667), or 178-18 degrees. But the interval between the actual and mean ending 
moment of this full moon tithi was as follows : 


; ©’s An. days. Cs An. days. 

Eye-table k, 1, m, 101 B.C. March 13:16 6°54 24°26 
Hye-table n, 0, p, 56 years. “49 10°21 8:98 
16°75 16°75 16°75 
49°99 
27°55 

: 22-44 
Margasira Full Moon Eye-table y. 221-48 22°148 1:04 

3 March. 251°83 23823 28°48 2 
©’s Anomaly for 23823 d. (Eye-table h.) —'08 —08 (O's An) — 

23°40 © 

@g Anomaly for 23:40 d. (Eye-table e.) +°32 : 
24s, 2d 


- March 252/07. _ 


The actual tithi having occurred + ‘24 days The eclipse occurred at ‘07 of day, Lanka 


later than the mean tithi, the sun was there- 
by ‘24 degree nearer the node, and the sun’s 
equation of the centre for the 238th day 
being minus *93 degree, he was for this reason 
‘93 degree further from the node: altogether 
the san’s distance from the node at the centre 


time on March 252, i.e., on 7th November; at 


‘Rome the corresponding time was 4 hours 


16 minutes less, or ‘J8 of day less than at 
Lanka ; in other words the time of the eclipse 
at Rome was ‘89 of the day, that is, by Table 
VI, 21 hours 22 minutes after Lanka sun- 


of the eclipse was 178°13 minus *24 plus ‘93 


rise, i.e., 3 hours 22 minutes after mid-nignt. 
= 178°85 degrees. . 


The maximum effect of tithi equations being an addition to, or subtrac- 
tion from, the mean ending moment, of ‘58 of a day (paragraph 28, page 8 
supra) and the maximum of sun’s equation of the centre being/ 2:14 degrees, 
it follows that the actual sun may, by reason of these equations, ‘be at a given 
moment nearer to or further from the node than the mean sun by 2°72 degrees. 


343, The moon’s anomaly and the sun’s anomaly are therefore important 
considerations in the investigation of eclipses. In 87 years tess 62 days [i.e., three 
times (29 years less 206 days)| the moon’s anomaly, by Kye-table p moves only 
‘52 of a day: consequently, after 87 years less 62 days, there will not be much 
change due to the moon’s anomaly in the relative position of the sun with reference 
to the node; and the Hncy. . Brit. (loc. cit.) therefore observes :—‘* In a series 
including every third eclipse ” (i.e., every eclipse after an interval of 87 years 
less 62 days) “the eclipses will be of the same character through a thousand years 
or ae Thus the eclipses of A.D. 1467, 1554, 1640, 1727, 1814, 1901, 1988 
are total.’ | 


844, We may here remind the reader of the observations made in paragraph 
187, page 49 supra, regarding the universality of a lunar eclipse, so far as the 
earth’s surface is concerned, and the comparatively circumscribed limits of a solar 
eclipse, Hence a lunar eclipse is much easier to verify than a solar eclipse. If we 
know the date of a lunar eclipse according to any good modern authority, we may 
t gure that, making allowance for terrestrial longitude, the same eclipse must have 
occurred over every part of the terrestrial globe illuminated by the moon. Thus in 
investigating the lunar eclipse referred to in the Tamil poem Paripadal (vide 


CHAP. V.— SEC. V3; ECLIPSE CHRONOLOGY ; PARAS. 8456—346 14] 


paragraph 266, page 106 supra), we took the time of occurrence of the eclipse 
from the French work “ L’Art de Vérifier les dates,” and applied to that time 
the correction due to the difference in terrestrial longitude between Paris and 
Madura, and found that the result agreed very closely with the actual ending 
moment of the full moon tithi of Ashadha month in the year A.D. 634, according 
to Arya siddhanta. 


345. The verification of a solar eclipse is not so easy. Whether a particular 
solar eclipse was visible in India depends on whether any part of India was 30 
degrees, 40 degrees or 50 degrees north or south of the central track of the 
eclipse, as we shall explain in paragraphs 351 to 355 below. The central track 
of a solar eclipse can be laid down only by an elaborate calculation, but the 
best books on eclipses, like the French work above referred to, and the more 
modern catalogues by OppoizeR indicate the track of every important eclipse. 
Eclipses which could have been observed only in inaccessible regions of the 
earth, or which were wholly confined to America are not included in the French 
work, though they are in Oppotzrr. When an eclipse is alluded to in an Indian 
record, we do not generally know whether it was an eclipse strictly visible 
in India or an eclipse which, owing to the proximity of the sun to the moon’s 
node, was bound to occur, and to be visible, somewhere on the earth, Table 
IV-L serves the useful purpose of indicating all possible eclipses, those visible 
somewhere in the northern half of the eastern hemisphere being printed in ordinary 
type, while those visible in India between A.D. 1 and A.D. 200U are distin- 
guished by asterisks. When the solar day on which an eclipse (solar) was due is 
indicated by italics in Table [V-L, it means that the eclipse will probably be found 
in Orpoizex, but is not given in the French work, having been excluded from the 
latter, either because it was hardly noticeable, or because it did not occur inan 
inhabited part of the Old World. (The object of the French work, like that of 
_ the present work, is to help students of chronology in verifying dates; and 
eclipses which could have been observed only in the polar regions or in remote 
seas, are not catalogued by it: nor does it catalogue eclipses which could have been 
observed only in America, because before the discovery of America, there were no 
records in the New World, at any rate none that are available to us for study: we 
know that the Aztecs of Peru made astronomical observations in pre-Columbus 
days and have left behind pictorial records of the same, but no clue has been found 
which will enable us to decipher them). -If every one of the 8,000 solar eclipses 
catalogued in Oppotzuk were taken into practical account, it would more often 
retard or confuse investigation than help it forward. For instance, if we turn to 
the entries of solar eclipses in the calendar year A.D. 1935, i.e., the year beginning 
on the 267th day of the Indian solar year A.D. 1984-35, corresponding to the Ist 
January A.D. 1935, we shall find three possible solar eclipses indicated in Table 
IV-L, on the 296th, 79th and 266th days. All these dates are, however, italicised 
in Table IV-L, because the French work omits them, but Mrs. opp in her well- 
known book ‘“ Total eclipses of the Sun,” says: ‘as many as five solar eclipses in 
a single year are possible, but this happens very rarely ; the last occasion was 
early in the present century ”’ (the book was published in 1893), * and it occurs 
only once—1935—in the next two and a half centuries.”’ There is & Similar 
remark about the year 1935 in Youne’s Elements of Astrunomy (1902), page 172. 
If we look in Table IV-L for the other two possible solar eclipses of the year 1985, 
we shall find them on the 267th day of the year 1931-35, and on the 108th day of 
the year 19385, i.e., two of the five eclipses here referred to must have occurred a 
month in each case before or after two other eclipses already noticed as possible. 
Such eclipses are hardly reckoned except in theoretical astronomy, because no 
eclipse that occurs on the 30th day after a previous eclipse is reckoned in 
practice ; in fact none of the eclipses of 1935 is assigned a track in OppotzEr’s 
maps, though all five are mentioned in his catalogue. 

346. The reader will notice that— : 

(1) in certain lines of Table IV-L (and these are cases in which the 
sun was very near a node), eclipses, whether solar or lunar, recur almost as many 
times as there are cycles ;. while 
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(2) in other lines a solar or a lunar eclipse is quite exceptional ; 


(3) in afew lines again all the figures are in italics, i.e., there was no 
eclipse which the French work thought it worthwhile to record, though most of 
these eclipses (if solar), will be found in OprouzeEr ; 


Lastly, (4) there are a few lines in which the distance of sun from node, 
marked in column 1 of Table IV-L is beyond the theoretical limits of possibility 
(ie. beyond 18°9 degrees in the case of solar, and 13°9 degrees in the case of 
lunar eclipses), and nevertheless there are one or two eclipses even in these lines 
(see for instance, paragraph 364 below), due, no doubt, to the fact that the distance 
was brought: within possible limits by reason of the sun’s and moon’s anomalies. 


When, in an investigation, we come across ancient eclipses corresponding to 
those in Table IV-L (i.e.) to eclipses in years which were later by 1,711 years or 
multiples thereof, we should class the first of the four kinds of eclipses above 
referred as certain, the second as possible, the third as highly improbable, and the 
fourth a3 quite exceptional. Of course, if the solar day of a year under investi- 
gation is not cyclically repeated in Table 1V-L (i.e., repeated after 1,711 years 
or a multiple thereof, with a difference of only 2 days for every such cycle), we 
may safely conclude that a solar eclipse was impossible on such a day. To justify 
us in asserting more than this in the four classes of cases, e.g., to justify the 
conclusion that a particular ancient solar eclipse was visible in some part of India, 
we need a very elaborate calculation, or a positive authority like OppoLzEr. 


347. Table IV-L may be studied from different points of view : 

(1) lt shows practically for all time all the possible positions of the sun 
with reference to the nodes at which an eclipse could occur. A series of positions 
for 58 years, column | of table IV-L, having been once ascertained, may be 
continued, as shown in the head-lines of that table, for 1,711 years and after 1,711 
years the series must recur, with a difference of only two days in the day of the 
solar year. As to this we may satisfy ourselves from table IV-L itself by compar- 
ing, for instance, the eclipses of A.D. 1 with those of A.D. 1712, or the eclipses of 
A.D. 257 with those of A.D. 1968, | 


(2) Table 1V-L shows, in ordinary type, the eclipses of the Old World, as 
defined in paragraph 345 supra, These are the only eclipses with which the 
student of chronology in any country is likely to be concerned, until we come to 
quite modern times, i.e., to the 15th and subsequent centuries. 


(3) Table IV-L marks with asterisks the solar eclipses visible anywhere 
in India between A.D. 1 and A.D. 2000. 


(4) Table IV-L marks all other eclipse positions initalics. Most of these, 
in the case of eclipses of the sun, may be traced in OrporzmEr, though by reason of 
their being penumbral or of their having their central tracks elsewhere than in 
the Old World, they would not ordinarily interest the student of chronology. 


(5) Table IV-L does not distinguish between eclipse positions, italicised 
because they le outside the limits within which eclipses are possible, and small, 
remote or penumbral eclipses, which, though catalogued as such by OprorzER, do 
not interest the student of chronology. For instance, in the lines beginning with 
A.D. 11, 96°9th day (sun from node 340°26°) and A.D. 29, 107°5th day (sun from 
node 340°74°) the limits of an eclipse noted in paragraph 330 (18°9 degreos from 
a node) are exceeded and most of the eclipse positions in these lines do not figure 
in OrrotzeR; but there are exceptions like A.D. 1664, 136th day and A.D. 1682, 
147th day (noticed in paragraph 364 below) due to the fact that the sun’s 
anomaly br‘ngs the sun at this time of the year (August) two degrees nearer the 
node, thatis, to within eclipse limits. Similar remarks apply to the line beginninz 
with A.D. 17, 120th day (sun from node 199-93 degrees) and A.D. 18, 139th day 
(sun from node 161°26°). 


348, We may analyse with the aid of Oppouzer all the 39 eclipses in one line 
of Table IV-L, namely, the line beginning with A.D. 19, 276th day, and ending 
with A.D. 1980, 120th day, 
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349. The columns in the above table headed ‘‘ Sunrise, noon and sunset” 


with sub-headings ‘*‘ Longitude and latitude” give particulars of the central track 
of each solar eclipse (vide page 49, paragraph 137 supra) wherefrom we may 
form a very fair idea of the. positions of the earth’s surface where an eclipse was 
visible centrally, that is, along the path of the moon’s shadow. But as will be 
explained presently in paragraphs 351 to 355 below, an eclipse is also visible for 
at least 30 degrees of latitude to the north and an equa) number of degrees to the 
south of the central track. , * 
350. The moon during an eclipse, as at any other time, travels from west to 
east, and during a solar eclipse its shadow after striking the earth travels rapidly 
from west to east. This means that if a solar eclipse is seen anywhere on earth 
at sunrise, it will be seen at sunset at the same moment in a remote part of the 
earth to the east ; and in some part of the earth between these limits, it will be 
noon at the same moment. The above table indicates by longitude (Greenwich) 
and latitude the spots of the earth where it was respectively suprise, noon and 
sunset during each solar eclipse ; and if we know the limits of latitude and longi- 
tude between: which any country lies, we shall know (1) if that country or any 
part of it lay across the central track of the eclipse, and (2) whether in any part 
of the country the eclipse was visible, though not centrally, by reason of the 
central track passing within 30 or 40 degrees north or south of the country. 
‘India (including Burma and Ceylon) lies between 5° and 365° north latitude 
and between 60° and 100° east longitude. Now, taking the first of the solar 
eclipses tabled above, that on 15th December A.D. 19, we see that the extreme 
length of the central track lay between 89° east longitude and 145° west 
longitude ( —145° in the table means 145° longitude west of Greenwich), and a 
part of India (i.e., that between 89° and 100° east longitude) is comprised within 
these limits. Now the latitude of the central track was 4° south latitude ( — 4° in 
the table means 4° latitude south of the equator) and the eclipse, though not central, 
anywhere in India, was visible for at least 30° north of the central track and it must 
therefore have been visible over a great part of India, east of 89° east longitude. 


The next solar eclipse in the table, i.e., that of 4th November A.D. 77, was 
central from 94° west longitude to 31° east longitude; in other words, the central 
track did not reach anything like the neighbourhood of India nor would it have 
been visible in Hurope because tha latitude of the central track was from 18° to 
21° south latitude and from such a long way south of the equator, the eclipse 
could not have been seen in Europe. It is true that one part of the central track 
lay in 7° north latitude but its longitude was 94° west of Greenwich, which was 
in America not in Europe. The reader will notice that the eclipses marked with 
an asterisk in the above table as those which were visible in India conform to the 
above limits. He may, if he pleases, pursue the study of the rest of the table in 
the light of the above remarks, 


851. We shall now subjoin a few useful remarks from the same French 
work as regards the limits of an eclipse whose central track is known: ‘“ An 
eclipse is visible at least 32 or 83 degrees to the north and as many degrees to 
the south of the central track; but there are times when an eclipse can be 
observed up to 64 degrees to the north or to the south of the central track. 
It is difficult to lay down precise rules on this point ; but the following observa- 
tions have the merit of being clear, although they may be wanting in absolute 
mathematical accuracy. We shall call the central track the umbra, and we shall 
give the name of penumbra to all that region of the earth which is comprised 
between the umbra and the regions where the eclipse is not visible; in other 
words, all the regions within which an eclipse is visible, outside the umbra, 
will be called the penumbra. 

352. “In the month of June, that is to say, towards the summer solstice, at 
midday, if the umbra is in not more than 25 degrees of latitude, the penumbra 
will extend at most 32, 33 or 35 degrees to the north ; it will extend 41 degrees 
in the sarbe direction if the umbra is in 49 degrees of latitude; and finally if the 
latitude of the umbra is 50 degrees, the extent of the penumbra has no limits, 
because it will extend as far north as the sun illuminates the earth. Towards the 


_ 
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south, the penumbra will extend 32, 33, 34, or 35 degrees as long as the latitude 
of the umbra does not exceed 60 degrees (north latitude). At 70 degrees of 
latitude for the umbra, the extent of the penumbra will be 38 degrees to the 
south; the umbra being in 80 degrees of latitude (north), the penumbra will 
extend 42 degrees south of that latitude; when the umbra is in 90 degrees of 
latitude, that is,'at the pole, the penumbra will extend 47 degrees to the south of 
the pole; and when the umbra is in 100 degrees of latitude, that is 10 degrees 
beyond the pole, the penumbra will extend 53 degrees south of the track. We 
see that in the last case the penumbra may extend down to France; in fact, since 
the track of the umbra is then in 100 degrees of latitude (that is 10 degrees 
beyond the pole) and since the penumbra extends for 5% degrees south of 
the central track, by subtracting 58 from 100 degrees, we obtain 47 degrees 
of latitude for the extent of the penumbra; in this case the eclipse will be 
visible in all parts of France, of which the latitude exceeds 47 degrees. What has 
been stated concerning the month of June at noon should be applied to the month 
of March or the vernal equinox at sunset, and to the month of September or the 
autumnal equinox at sunrise, 3 


303. “ At the equinoxes at noon, the extent of the penumbra is 32 or 3% degrees 
to the north if the track of the umbra lies along the equator or south of it. When 
the umbra is in 10 or.20 degrees of north latitude, the penumbra will extend for 
37 or 44 degrees to the north of such latitude. Lastly, if the umbra runs along 
26 degrees of latitude, the penumbra will extend for 64 degrees more to the north, 
that is to say, as far as the pole. Towards the south, the penumbra will not 
extend over more than 35 degrees, so long as the latitude of the umbra is not more 
than 35 degrees. Corresponding to a central track of the umbra in 50 degrees of 
latitude, is an extent of 38 degrees for the penumbra ; if the umbra is in 60 degrees 
of latitude, the penumbra extends 42 degrees to the south thereof; if the umbra 
is in 70 degrees of latitude, the penumbra extends over 48 degrees to the south; 
when the umbra is in 80 degrees of latitude, the penumbra extends 55 degrees 
south ; and if the umbra is at 90 degrees of latitude, that is to say at the pole, 
the penumbra extends 64 degrees that is to say, to regions of which the latitude 
is 36 degrees north. The same remark may be made about the solstice at sunrise 
and sunset; with this difference, that at the time of the solstices, when the sun 
is near the horizon, the extent of the penumbra is a little less to the north and a 
little more to the south than it is at noon at the time of the equinoxes; the 
difference is, however, not very considerable except in high latitudes. 


354. ‘In the month of December, or aé the winter solstice, at noon, when the 
central track runs through 34 degrees of south latitude, the extent of the 
penumbra is 44 degrees to the north; and when the umbra is 23 degrees north 
latitude, the extent of the penumbra is 64 degrees, that is to say, the penumbra 
will then touch the polar circle, beyond which, in winter, there can be no daylight. 
The penumbra extends south over 36, 41, 50 or 64 degrees of latitude, according 
as the latitude of the umbra is 20, 35, 50 or 66} degrees north latitude. The: 
game remarks apply to eclipses in March at sunrise, and to those in September, 
at sunset. F 7 


355. “If the extent of the penumbra is 32, 33, 34 or 35 degrees, we can divide 
that extent into twelve nearly equal parts, and we shall have, as a result, the 
regions where the.eclipse will appear to be one of 11 digits, of 10 digits, of 9, ete. 
If the penumbra is wider than the above limits, the interval between the digits 
will be more or less unequal; generally speaking, this distance is less towards 
the equator and greater towards the pole. In June at noon, in March at 
sunset, and in September at sunrise, there is a difference of one digit for 
every 22 degrees in the tropics, for every 3 degrees under the 45th parallel 
of latitude, and of 4 degrees inthe polar circle. At the time of the 
equinoxes, at noon, and at the time of the solstices, sunrise or sunset, there 
is a variation of one digit for every 3 degrees in the tropics, for every 4 degrees 
under the 45th parallel of latitude, and for every 8 degrees in the polar 
circle. At the winter solstice, at noon, and also in March at sunrise and in 


146 CHAP, V.—SEO. V; ECLIPSE CHRONOLOGY; PARAS. 306—357 


September at sunset, the variation is one digit for every 4 degrees in the tropics, 
for every 8 degrees under the 45th parallel of latitude and for every 153 degrees 
in-the polar circle. These depths of the penumbra and these variations of digits 
are subject to a thousand further variations dependent upon the relative distances 
of the sun, the earth and the moon at the time of an eclipse. The figares given 
ahove are however, those corresponding to the average distances of these bodies. 


356. The cycles of eclipses which we studied in paragraph 348 supra practically 
never fail because they go on for 1,711 years with practically no alteration jin the 
distance of the sun from the node; and after 1,711 years (Indian sidereal) less 
2 days, the sun returns to absolutely the same distance from the node as at the 
beginning of the 1,711 years’ cycle. It will be interesting to study, by contrast, 
what happens if we follow a shorter cycle, the saros of 18 years plus 10-7 days, 
uninterruptedly, for a long period. Mrs. Todd in her book: ‘ Total eclipses of the 
Sun,’ gives, at page 1¥4, a short but lucid description of such a series of eclipses. 
“The advent of a slight partial eclipse near either pole of the earth will herald 
the beginning of a new series. (On the average new cycles will begin at intervals 
of 30* years.) At each succeeding return, conformably to the saros, the particular 
eclipse will move a little further towards the opposite pole, its magnitude gradu- 
ally increasing for about 200 years, but during all this time only the lunar 
penumbra will impinge on the earth. But when the true shadow (or umbra) 
begins to touch, the obscuration will have become annular or total near the pole 
where it first. appears. The eclipse has now acquired a track, which will cross the 
earth slightly farther from that pole every time it returns, for about 750 years. 
At the conclusion of this interval, the shadow path will have reached the opposite 
pole: the eclipse will then become partial-again, and continue to grow smaller 
and smaller for about 200 years additional. "he series then ceases to exist, its 
entire duration having been about 1,159 years.” 


357. We shall illustrate this description by a practical example. In Table 
IV-L, A:D. 199, on May 13th (= 57th day of the Indian solar year), the distance 
of the sun from the node was 341°78 degrees, which, by our rule in paragraph 140, 
page 50, is near the extreme limit for the possibility of a solar eclipse. In fact 
neither on this day nor on the next saros, A.D. 217, May 23, is an eclipse marked 
(Table IT). But at the next saros, A.D. 235, June 3, an eclipse is marked which 
is thus described in the French work :— 

“6 a.m. Paris time: very small eclipse in the north of Europe.” 

Similar remarks, but showing that the eclipse gradually widened in area 
though without a track of its own, occur at the following 7 successive saroses : (2) 
A.D. 253, June 13 ; (3) A.D. 271, June 24, (4) A.D. 289, July 5, (5) A.D. 307, July 
16, (6) A.D. 325, July 6, (7) A.D. 348, August 6. : 

We have now covered 150 years from the year A.D. 199, but according to 
Mrs. Todd, we must suppose the series of penumbral eclipses to have begun really 
18 years earlier, that is at the new moon of May 1, A.D. 181, though it is not 
marked even in Oppolzer. 

Two hininad: years after this last date, we come upon a saros A.D. 379, 
August 28, when there was a solar eclipse marked in the French work, and 
having a track of its own. For it is thus described :—“ Annular; time, Paris 
0°30 p.m.; Europe and Asia; Central in the $Sth parallel of latitude (that is near 
the pole) and 13 degrees longitude west of Greenwich; central also in the 88rd 
parallel of latitude and the meridian where it was then noon, that is, the meridian 
of Paris; central also in the 58rd degree of latitude and the 90th degree of long. 
east of Greenwich.” So we can lay down the central track of this eclipse, from 
88 degrees north latitude, 13 degrees west longitude, through 83 degrees north 
latitude, 2 degrees east longitude, to 58 degrees north latitude, 90 degrees east 
longitude. We notice that according to Mrs. Todd, “the obscuration has become 
annular near the pole where it first appeared” and that “the eclipse has now 
acquired a track.” 

At each successive saros, which can be easily followed by adding 18 years and 
10 or 11 days every time, the eclipse crossed the earth, as stated by Mrs. Todd, 


— — a 


* Exactly, 29 years less 20°6 days, as we have already seen. 
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slightly farther and farther everytime from the north pole, for about 750 years. 
A.D. 1118, November 15, (Table II or IV-L) was the last saros in this series, at 
which an eclipse is marked, and it had by now reached the South pole. There 
are no further saroses with eclipses in this series. 


358. There is a close connexion between the series of saroses described by 
Mrs. Todd and the sun’s distances from the node, tabulated in Table IV-l. On 
the Ist May, A.D. 181 (46th completed day), when thé series above studied 
began, the sun’s distance from the node was, by Table [V-L, 341°78° minus 25°, 
which is equal to 34153 degrees. This is about the limiting distance for an 
eclipse of the sun, and we see from Mrs. Todd’s description and our illustration 
that when the sun’s distance from the node is at this limit, the penumbra is just 
beginning to touch the earth at the north pole. We know that after every 18 
years and 103 days, the sun’s distance from the node increases by -4762 of a degree, 
and that since 30 degrees is almost exactly equal to 63 x °4762°, it must be 63 
saroses, that is 1,136 years, before the sun’s distance from the node passes from 
34153 degrees, to 341°53 degrees plus 30 degrees, which is equal to 11:53 
degrees, i.e., the distance will be 11°53 degrees in A.D. 181 plus 1136, which is 
equal to A.D. 1317, March 13 (Table IT). On that day, being the 352nd day of 
the Indian solar year, A.D. 1816-17, the distance of the sun from the node was, 
by Table IV-L, 11-41 plus -11 (vide head-lines of Table IV-L), which is equal to 
11°52. just what we expected. 


759. According to Mrs. Todd, if a new series of saroses began at the north 
pole about A.D. 180, the eclipse would acquire a central track near the pole 
about A.D. 580, it would cross the earth farther and farther from that pole for 
750 years, and about A.D. 1138 it would have reached the other pole and cease to 
yield any eclipses after another 200 years. We have seen by actual investigation 
that a series of saroses beginning on 3rd May of A.D. 181, when the sun’s distance 
from the node was 341°53 degrees, did yield an eclipse with a track near the north 
pole on 28th August 379 (164th day), when the sun’s distance from node was, by 
Table IV-L (line of 14 A.D.), 346°79 degrees; that about 730 years after this 
date, that is on 15th November A.D. 1118 (236th day), when\the sun’s distance 
from the node was 6°39 degrees, the last eclipse of the series occurred near the 
south pole, and that in 200 years more, that is about A.D. 1817, the series ceased 
to yield any eclipses, although the sun’s distance from the node was only 11°52 
degrees. In fact we could have gone on for another 100 years before reaching 
anything like the distance of sun from node at which eclipses become uncertain : 
but the number of these imperceptible eclipses is really undetermined. Instead 
of Mrs. Todd’s 1150 years, which is 64 saroses, another popular authority, 
Chambers’ Story of Eclipses (Hodder and Stoughton, 1902), gives ‘70 -saros or 
more than 1,200 years”’ for the total length of an eclipse series from pole to pole. 
- In practice, it is well to remember (1) that the sun’s distance from the node 
increases from 15 degrees less than 360 degrees, to 15 degrees more than 360 
degrees in exactly 62 saroses, or 1,186 years less 56 days; (2) that in 613 years 
(tropical) the saros repeats itself nearly on the same day of the Huropean or 
Julian calendar: for there were exactly 34 saroses of 18 years and 10-7 days each 
between A.D. 181, May 13, when our eclipse was fringing the nerth pole and 
14th May, A.D. 812 when there was a total eclipse in the same series, central in 
30 degrees north latitude when it was noon there, i.e., in the meridian of Paris; 
(3) that in 1226 tropical years {1226 Indian sidereal years less 5 days) there are 
exactly 68 saroses, which may be regarded as the total length of an eclipse series 
from pole to pole. 

360. Given a particular solar eclipse, say, the very first one recorded in Table 
II, on 10th June A.D. 1, what, the reader may ask, was its place in the series of 
eclipses which we have supposed must have gone on uninterruptedly for 1,200 
years and must have consisted of 63 to 70 saroses of 18 years and 103 days each ? 
We cannot answer this question (if we do not use ‘Table I[V-L) except by following 
the tracks of the same eclipse through successive saroses with the aid of the 
French work or of Oppolzer. There are, absolutely, about 45 solar eclipses in the 
course of a saros of 18 years and 103 days. Hach of these eclipses will have to be 
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followed. through a period of about 900 years (as we did from.the eclipse of June 
8, A.D. 235 to the eclipse of November 15, A.D. 1118) before we can place a 
given eclipse in its proper position among the 60 odd eclipses of its series. When 
we have taken all this trouble, we shall still be in considerable doubt about the 
eclipses for the first two hundred and fifty and the last two hundred and fifty 
years of a series of seventy saroses. 

361. It will be instructive, however, to follow, in the light of the above 
remarks, the history, as far as we can trace it through Table II, of the eclipseg in 
the first saros of the Christian era (A.D. 1 to A.D. 18). We shall note_in each 
case (1) whether the track of the eclipse advanced from the north pole to the south 
pole, or in the reverse direction ; (2) the last eclipse in the series of saroses which 
is entered in Table IV-L; (3) the distance of the sun from the node, according to 
Table IV-L, at the last recorded eclipse in the series. 


| 1 
S: som poles | Hineste cPaae | lesan wae ee | Dia canta ot ae 
La aET Bae Te ay from node at last: eds ae from node at last 
eclipse. eclipse. 
a | 
Degrees. / Degrees. 
1. A.D 1, Jnoe 10 | A.D. 506, Apr. 9 19695. .£ eo 
Gr AD62/May 30. 3. tea | A.D. 705, July 25 19392! 
3. A.D. 2, Nov. 28 tee Bee | A.W). 814, Mar. 24 12-77 
4. A.D.8,Nov.12  .. | asi | A.D. 959, June 8 8:53 
5. A.D. 4, Apr. 8 A.D. 148. July 3 19375 | socks 
6. A.D. 5, Mar. 28 A.D. 487, Dec. 18 Wedd | eee 
7. AD.5, Sep. 21 A.D. 402, May 18 $38 
©. A.D.6,Sep:tk ee A.D. 637, Sep. 24 689 
9. A.D. 7, Feb. 6 A.D. 97, Apr. 1 198°94 gl “in 
10. A.D.7,Acg.31  ... .. | A.D. 412, Apr. 27 19591... oc eae 
11. A.D. 8, Jan. 26 A.D, 242, June 15 194°40 Meee 
$0) 00.0, Jaly10 22 eee A.D. 568, June 10 | 14h 
13. A.D. 10, June 30 iis A.D, 659, July 24 5:38 
14. A.D. 10, Nov. 24 A.D. i01, Jan. 17 19748) 4 4 
15. A.D. 11, Nov. 14 A.D. 386, May 27 19643 eee che 
16. A.D. 12, Nov. 2 A.D. 784, Jan. 10 197°99 Ss aes S 
17. A.D. 18, Apr. 28 wd 5a A.D. 662, May 23 11°89 
18. A.D. 14, Apr. 18 ask A.D. 848, Aug. 29 8:86 
19. A.D.15,Sep.2. ...  ...| A.D. 412, Apr. 97 19591, "|. eee at 
20 A.D, 16, Aug.21 ... | A.D. 647, Sep. 4 193°92 
BioA-19; Feb, 18... Ace ee A.D. 648, Feb. 29 9°96 
BE MOE. Veh. 4. A ee A.D. 883, July 8 S14 
23. A.D. 18, July 1 ate .. | A.D. 126, Sep, 4 194°94 | 


s-veee | 


362. We notice first, with reference to the statements made in paragraphs 
345 and 360 supra, that there were not anything like 43 solar eclipses in this 
saros, A.D. 1 to A.D. 18; for there were only 23 eclipses actually registered and 
even among these 23, we have been obliged to include one or two which are not 
found actually registered, but which we have every reason to suppose occurred 
near either pole, particularly the south pole. Secondly, we notice that in all the 
eclipses travelling from the north to the south pole, the distances of the sun from 
the node range about 360°; whereas in the eclipses travelling from the south to 
the south pole, the distances of the sun from the node range about 180°. This is 
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an important practical deduction. Thirdly, we notice, that while the distance of 
the sun from the node, in the case of eclipses travelling from the south to the ft fe, 
north pole, reaches the theoretical limit of 199° (vide paragraph 330 supra), thes-—~".8"_/ 
distance of the sun from the node in the case of eclipses travelling inthe ®®° 

opposite direction scarcely reaches 10°. . er 

363. The third observation made in the last paragraph is the one that most 
concerns usin chronology. The eclipses that most interest us in chronology are 
those recorded in the northern, or the land hemisphere of the earth, as it was 
known ap to the 16th century A-D. For until A.D. 1492, the date of the 
discovery of America, the nations that have recorded historical or chronological 
events were practically unacquainted with any country south of the equator, 
whereas they were acquainted with countries up to within 40° of the north pole. 
If we graph the observations made in paragraphs 351 to 355 supra, and apply to: 
eclipses with tracks south of the equator what is there said about eclipses whose 
central tracks are in northern latitudes, we shall find that for an eclipse to be 
visible as far north as the tenth degree of northern latitude (the latitude of 
Madura), the central track, south of the equator, should not be below the twentieth 
degree of south latitude ; whereas an eclipse whose central track is near the north 
pole will be visible as we have seen,in France. Therefore, in chronological investi- 
gations, we take into account all eclipses whose central tracks are between the north 
pole and 20 degrees south of the equator, and eclipses whose central tracks are 
between the twentieth degree of south latitude and the south pole are neglected. «If 
we suppose the whole course of an eclipse to be 180°, from the north to the south 
pole, or vice versa, we neglect a third of the track which begins, or ends, with the 
south pole. 

364. A solar eclipse can take place as long as the sun at the time of new 
moon is not more than 19° removed from anode. In the above list of eclipses 
belonging to the first saros in the Christian era, A.D. 1 to A.D, 19, we see four 
eclipses ending with the north pole, in which the extreme distance of the sun from 
node was 17°, 18° or 19°; whereas, in the case of eclipses travelling from the 
north to the south pole, the extreme distance of the sun from the node at any 
recorded eclipse reached nearly 18° in only one case, and in most. cases was less 
than 9°, and there are no eclipses corresponding to the last 10°, or a third of the are 
of 30° (15° on either side of each node, between which limits, according to paragraph 
330 supra, the sun is to be found during a solar eclipse). . The reason is not that 
there was no eclipse when the sun was between 9° and 19° distant from a node, but 
that the central track ‘of such eclipses was so far south of the equator that the 
eclipses could not have been observed as such any where north of the equator. 
Among eclipses beginning at the north pole, we have a few cases on record, 
where the distance of the mean sun from the node was at the extreme limit of 
-341°1°, or even a little beyond, the sun’s distance from the node at which an 
eclipse is ordinarily possible. Such cases are the following :— : 

340°74° (A.D. 1682, 147th completed day = August 22, 

(N.B.—By Table IV-C sun’s anomaly on 147th day would bring the sun 2° 
nearer the node.) 

341°78°. A.D. 7, 564, 622, 1045, 1237, 1660, 1718. 

341°22°, A.D. 470, 662, 1027, 1149. 
Beyond 342°, solar eclipses became fairly frequent; and they become more 
frequent as the distance of the sun from the node approaches 360° or 0°. When 
the sun’s distance from the node is between 0° and 5°, the number of eclipses is 
still frequent but in the neighbourhood of 7°, the recorded eclipses are few, and 
confined to those visible in India; see the lines against 7°35° (A.D. 58), 6°87° (A.D. 
40), 7°91° (A.D. 18), 6°39° (A.D. 22). When the sun’s distance from the node is 
about 9°, and a fortiori when it is more than 9°,there are practically no eclipses in our 
record (Table IV-L.), for the reason already investigated, viz., that chronology 
does not take account of eclipses which are visible only in southern latitudes. Of 
course an eclipse which is central in southern latitudes may be visible in 
Northern latitudes (vide paragraph 354 supra). 
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365. Conversely, in the case of eclipses whose tracks gradually advance north- 
wards, beginning at the South Pole and ending at the North Pole, and which are 
indicated by the sun’s distance from the node being within 19 degrees on either 
side of 180°, we find that eclipses near the South Pole, when the sun’s distance from 
the node is between 161° and 171°, are either not represented at all in Table IV-L 
or are represented (towards the end of this limit) by eclipses visible only in South- 
Hast Asia (including India). Above 170° and up to 197°, we have the largest 
number of recorded and observed solar eclipses, and we lose count of their tracks 
only when they have reached the North Pole. These are important indications 
which will guide us in the investigation of ancient eclipses. | 
We subjoin tables showing the daily and yearly joint motions of the sun and 
node (1) from 1 to 99 days, and (2) from 1 to 20 years. | It will, however, seldom 
be necessary to refer to these tables because the exact distance of the mean sun 
from the node at any new moon or full moon, at which an eclipse could possibly 
occur, in times ancient or modern, can always be ascertained at a glance from 
column 1 of Table IV-L, the cycle of 1711 years being used when necessary. 


(1) Joint motivn of sun and node from 1 to 99 days. 


ee Degreea, | Days.- Degrees. | Days, Degrees. 
Bei ya 1° 036 | 34 ie SSD 35°" 3124 | 67 oo ee ae 
2 ts ie we DS One 35 ane Bes eee §=36°, 3510 68 sks sie -. 70°, 6249 
3 PIA! eit eae BOD ee ea teh) ck BT% GROFF Sone ys 20°, OUSE 
4 ie Bes = anes es ee ee reir ek 2 tax, 00°, Sean lone paaceisps) is - 18% 9081 
5° Roce La 6° SO ee De ee A) axe BO, MOOD. Lae Ria ua Ses GA 
6 ve Gane ws 6°. 2816 | 39 ole age 40°. 5055 | 72 Seat = Aue) es WPS POS 
7 EL tess caee ee OTe EMORY teat TF de SiGe. aw 8°. BUTS 
8 «take tee . 8. 3088} 41 4: Res ney GO" ONDE ee 76°. 8565 
9 ae, bee . OO. 81746 1s ne ee sos 48°, 6218 76 oe Oizo TPs SiS? 
10 Eas ccm 100; S860) bean ae e .. 44°. 6599 | 76 furs css 9Es OORT 
11 Bee lewd i vee’ 11°, 0 4O EE RM ee 2!2 RCE COREE TS We co eee... 9 Oye 
12 ee uke, Ss SOOO eae thant «it, 46% 7Rel me ep AH »» 81°. 0109 
13 bag Na > es 18° BOB ae fy MEM | Pt gd Mel ore vs 82°. 0495 
14 ise oS . 14°. §404 | 47 et A ae .» =48°. 8153 80 \ 83°. 0881 
15 Fe .. 15°. 5790 ! 48 oa os | vee 49°. 8629 +} ¥1 84°, 1267 
16 is 5 .. 16°. 6176 | 49 ete ce 60°. BOS ee 85°. 1653 
17. Lek i .. 17°. 6562 ; 59 ae tie -o9 51°, O81 ; 88 86°, 2039 
18 7 ‘B . 18°. 6948 | 51 eh se + 52°, 9687 | 84 87°. 2425 
19 Heese... we =19°. 7884 ; 62 aa eee oe . 54°, 0073 | 85 88°. 2811 
20 Gre trian {xaan ys 20-0 TOs eee ee ae 85%, 0459 | 86 Bye ee 80" BOF 
i, . 21°. 8106 |! 54 we ase 6%, 0845 | 87 wall ij csc: 90°. SEBS 
22 set ae .. 22°, 8492 | 55 aoe sh 57°, 1231 88 ae 2a »- 91°. 3969 
ree. dads) 3. BAe 8878 | 56 emieee PEC BR: 1617 | 89 92°. 4855 
24 eae, Sas O8OG ee ab se, .. 59°, 2008 | 90 : 93°. 4741 
25 te ‘AG .. 25° 9650 | 58 ‘2 te .» 60°, 2389 | 91 bce oe . 94°, 5127 
26 “ meen ote) D0 ey, OBSSL | Og sags be <2 dee BL’, 2796 a ge ats by .. 95°. 5518 
27 Baal. cox, 5 soe 20-0, OARR, ee eee 62°. 3161 ' 93 ‘ 96°. 5899 
28 Mt te 1... 90° OBOR ieee Se shad oes 2 BO, AOAd ee 97°. 6285 
29 ss ae ae 80%. 1194 | 62 is ... 64° 3933 | 95 sweet eee OPS BTA 
30 i -.  O1°, 1580 7 Be rutin arf ves GB 4810.) Oe eae Seger iigy - O97. POST 
31 ee eo BOUT EI get! grape as mr Mp, maak 
32 i to .. (BR ORR ee pets 60 ae 167%, SORE! OB SS RE . 101°. 7829 
ee 80, STAB OE ee 7 ae ey ee tape Seen ry 


(2) Jotnt motion of sun and node from 1 to 20 yeare. 


Years. Degrees Years, Degrees. Years, Degrees. 

1 nas 19°, 3582558: |. 8 * ae 154°. 8660464 15 ver soe 290°. 3738374 
2 aes 38°, 7165116 9 ee . 174°. 2243022 16 ves dis 309°, 7820932 
3 58°. 0747674 10 vee see 193° 5825584 17 oes eee 329°. 0903490 
4 * * 77°. 4330232 11 se ws 212°. 9408142 18 ove vee 348°, 4486048 
5 ose see 96°. 7912790 | 12 is a 232°, 2990700 | ly = = 7°. 8068606 
8 aes es 116°, 1495348 13 nea sat 251°. 6573258 | 20 ve es 27°. 1651164 
7 ee = vee «= s:185°. 5077906 | 14 ee eses S71", OLBESIG 
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EY E-TABLES. 
SURYA SIDDHANTA EYE-TABLE—Specimen problems. 


This Eye-table alone will enable any one to solve correctly, to four decimal places of a day, and by a single operation, any 
problem in solar dates, nakshatras, or week-days, for 5,100 years, ie., from B.C. 3102 to A.D. 1999. The tables of equations are given to 
two places of decimals in the abridged sections e to i of the Eye-table—see next page—and to four places of decimals in the unubridged 
sections € to i, pages 171 to 188 below. 

The computation of the ending moment, whether of a tithi, a nakshatra, or a yoga, always comprises four processes: (1) to find 
the mean ending moment, (2) to find the anomaly or anomalies for that moment, (8) to find the equation or equations corresponding 
to the anomaly or anomalies, and (4) to add together the mean ending moment and the equation or equations. 


Problem I.—Reguired to find the ending moment, by Sarya siddhanta, of Ashidha Sukla 12, A.D. 484, Note stages (1) to(10). 


Days of solar year and sun’s anomaly in | | 


| 
Commencement of solar year. days of &, Yr Moon’s anomaly. 


q 
ie Sie bageshor (2), (8) and (1), 98 )/ “solar year A.D. 484-5. Mar. 18:2212(1)| An. of 20:918 d/(5)... + ‘4138 @ (7) 


Col. 1. | Col. 2. Col, 3. | 

as aes Eos SCSI Faas BSE = BS. ee ee: | 

A.D. 400... .. Mar. 1748569 k : A.D, 400 ,,, 23°84466 1 21°75228 m | 
84 years... 73554n | F eg | 84 years 054523 0 1346585 p . 

| ‘ (Lap. 481... 24389992)! 24'98999 (2) (Ist N.M. in solar year), 
| N.B.—This, by itse¥, is a valuable piece of | ~ 65°1090 @ (2 anom. months). 
' information, giving the Nnglish year, - | 44991 (3) (Cs An. at Ist N.M. in 8.| 
month, day and fraction of day on which Yr.) 

@ particular Indian solar year between | 4dd for Ashadha new moon .,. 59'0612 b | .. 3°952 ¢ ) 
3102 B.C. and A.D, 2000 commenced, and Do. 12 tithis... es een phicsieey, b .11812 a 

it may be had in a few seconds from Ria onond { 
the Kye-tuble, sections k and n for any v6 2084 (2) | shy (@’s equation—h) \ 
one of 5,100 years. pea ; 
a ns a 20018 (5) | 
= m o 8 an 8 ns, 
Note how stages (1), (2), (3), (4), (5), (col. 3) Se : 4d + "S685 (8) @’s eqn. for \ 
‘| (G6), (7) and (8) are perce yee 956319 | An. of 06:26d.(4)...— 0453 h (6) * 
‘| at with the help of the Hye-table and!| 433 Gommencement of lecgty onuseior : 
| 

i 

1 


Mar, 113°8531 (9) | Sum cf ©’s and ¢'s eqns. + °3085 (8) 


We reach, for the ending moment of the tithi, the result, March 113'8531 (9). By Hye-table q, the 98rd day from March 1 is June 1. 

~, The 118th day from March 1 is June 1 + 20 =June 2) ...q; and by Hye-table r, ‘8500 of a day = 51 ghatikas and +0081 
day = 11 palas ... (10). : : ; : 

For the week-day, we have, for 21 June A.D, 484, by Eye-table j, 2+ 0-++3-+ 2] = 26; 26 + % jeaves remainder 5, ie., Thursday. 

“, The ending moment of the tithi was 51 ghatikas 1] palas after mean sunrise, on Thursday, 21 June A.D. 484 which is iden- 
tical with the result reached by Mr. Dikshit in the Introduction to Dr. Fleet's Gupta Inscriptions, p. 157 fag ae ( 10). 


Problem £I.—Problem I worked to four places of decimals, with the aid of table II and Hye.tables y, e and h. 
N.B.—The above problem cau be worked in a much shorter time with the additional help of Eye-table y (p. 158) and Table II (p. 218). 
Days of 8, Yr. Moon’s mean anomaly in days. 


and sun’s anomaly. 


Table-I. First new moon in soler year A.D.484-85 s,s us ves PABOOD wk, ue 41408 


Eye-table y. Ashadha Su.12. 1.0 708784 =, se 16°784 


95°2634 20°262 
Eye-table h. @’s eqn. for anomaly of 95°26 days... ia — 0453 2? > DYs—sC®)’s eqn, — 0453 
Hye-table e. ¢’s eqn. for anomaly of 20°216 days... eS + *4188 20:'216 
+ 3685 w+ + 8685 
95°6319 
Add English month and day, marking commencement of Indian solar year 
A.D. 484-5 (Table II)... ane ae tea = avg Mar. 18°2212 


Mar, 118'$531 = June 21, A.D. 484, 50 ghatikas 11 
; palas after mean sunrise (Hye-tables q and r). 
Same problem.—The shortest method, and the one ordinarily recommended, In general, it will be quite enough to obtain a 
result correct to two places of decimals, as in the Hphemeris, and this of course will take less time. 


Table II. New moon tithi,| « Days. Moon’s anomaly in days. 
- Asha@dha, A.J). 484-85... .. | (7) June 9°67 | Table IT. Ist N.M. inS. Yr. A.D. 484-85... 24°39 An, of lst N.M. in S. Yr, 4:50 
Hye-table d. Add for 12 tithis... | ... .. 1181 | Hye-table y. Add for Ashadha Su,12 .,, 70°87 . 15 ous 15°76 
(19) June 21°48 95°26 | 20°26 
Hye-table hh. ©’s eqn. for An. of 95°26 : | 
days nae ie a iat ve = 04 D> »—- — 04 
: 20°22 
Cs eqn, for An. of 20°22 d.= iss Pee ae, 
+ ‘37 <—KE Kc eee Oe 


(19) June’ 21°85, ie. Thursday, 21st June, A.D, 484 at °85 of day. 
*® N.B,—This (7) is the week-day, Saturday, to which we add 12, since the days of June, 9, are increased by 12 when 12 tithis or 118k 
days are added. Resulting week-day, 19, i.e, 19 + 7 which leaves remainder 5, or Thursday. 


Problem III.--Required the ending moment of nakshatra Anuradha (No, 17) in June, A.D, 484, 
N.B.—We do not require ©’s An. for this (see paragraph 97, p. 88 of Text). 


% ding moment mean of new moon tithi, Ashadha, A.D. 484 vee -«1(7) June 9°67 

paiae a at Ashejiie N.M., i.c., An. at Ist N.M.in 8. year, 450 (Table II) + 3°95 (addn. Moon’s anomaly in days. 
for Ashadha N.M. by Hye-table ce]... igs Ses dine mu wat ea yes Wide ees vue ea lene vee is ea 8:45 
Eye-table s. Shortest interval from Ashidha N.M. to No. 17 Anuradha nakshatra Pred uonye te LOTS 5 ee: ey we = L074 

Eye-tables t, u. Nak. corrn, for Ist N.M.in 8S. year, 2439 d., i.e., corrn, for 24 days, | : 

+ 0°41 (t) less corrn. for “39 day, 03 (1); Total correction cia es) ea ec 20. t0°S8 | BPY—> D— «==. + 038 
Eye-tuble f. ¢’s nak. equ. for anomaly of 19°57 d. (last col.) igs | nS we + '38 19°57 
(19) June 21'17, ic., Thursday, 21st June, at ‘17 
of day. 


Problem 1V.—Required the ending moment of yoga Sukla (No. £4) in June A.D, 48%, N.B.—We require sun's anomaly for yogas, v, p. 36. 


Sun’s anomaly in days, | | Moon’s anomaly in days. 
Table Tl, Ending moment of mean new moon tithi, and sun’s and moon’s equations. | Gs 
Asbadhn. A.D. 424-85 . |(7) June 9°67 | let N.M. in S.Y. ., 2439: @’s An.at let NM. S.Y. 450 
Eye-tables b and ¢ Ss ibis a js Sen ji me Add for Ashidha N.M. 60°06)... 00. ee BBS 
Bye-table v. Shortest interval from Ashadha N.M. te AF 
sae No. 24, Sukla opt 189i 51 eae i TO DRE ... 10°57 in me ibe ders sve LOST ca Sis i me 10°57 
Eye-tables w, x. Yoga corrn. for lst N.M. in S.Y., 1.., a 
“aink: for 24 days, 0°77 (w) less corrn, for ‘39 day, '05(.t) eg Pay Ps Th ivi “a 0°72 | oT Ni Hy aa 0-72 
r 24°74 19°74 
Eye-table i, Sun’s yoga eqn. for An, of 94°74 dayn (ool, 2). ee ee or be: ve + 04 | D> DWP. + 004 
19°78 
Eye-t ble g. Moon’s yoga eqn. for An. of 19°78 days (lasi 4 188 
Sol.) boda “ig at 97) id 73! nea Tigh one “ane ‘ tent eatllet. aM ‘ 4 ere cya) 


/ 
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EYE-TABLE FOR 
NOTE.—The different parts of this Table are lettered in order from a to y and 
All the figures, except where otherwise indicated , 


% Order of signs of zodiac or rasis und ©@'s longitude at commencement bs oes WRF 2,..380° 38...60° 4 ..90° 
PRengal solar months oH ure as AS ps PS ter is ta «© Vaiéakha, Jyeshtha Ashadha Sravana 
Tamil and Malayalam solar months; also names of rdsis .. vee vee vee =| Mh Vrishabha Mithuna Karkataka 
Tamil solar months a! ae ei Fe, ay ite Ay me pr: .. Chittirai Vaigasi Ani Adi 

a Moment of sankr2nti in days of solar year, and decimals of a day art ae ees eo 30°9353 62°3556 940603 
English date corresponding to each sankranti (A.D.1911) __,.. ies ae os) eee Ny Sa Ee) May 1+ June 14. July 16 
Lunar moath: each month commences before sankranti noted in next column Pi wee (1) Vatedkha (2) Jyeshtia (3) Ashidha (4) Srévana 
b Increase in days, (1) of lunar nonths, (2) of sun’s anomaly a ie ue a 0'U00 29'5306 : 590612 885918 

c - of ¢@’s Au. when interval between Mésha sank. and Ist N.M. in sol. yr. 0:000 1976 3°952 §:928 


ix 0°00 day. al : . 
: , Tithi equivalents in days and 


1 2 3 4 5 
nei cat oe ( 9x43 19687-29581 39874 4 9218 
a Tithi equiva ent in ays ¥e “* see vee eee vee see ee 16 17 18 19 20 


15°7486 16°7349 = 17°7182 18°7027 (19°6871 
e, f, g Moon’s equation of the centre and moon’s anomaly in days and 

e . . . . ce . . . . 
‘00 6°01 «(02 «603 «604 «605 «606 «6'07:)«6°08:«©6°09 «6110 «111 «815 13 14 15 -16 17 -18 19 -20 
YO cll - “23 > 78% 2:46 88 ‘609 81 SB POL 216 1:28 1-40 1°62 (Rees oe 21 927 
1378 1368 1859 1349 1340 1330 1320 1811 13°01 1291 1281 12°71 12°61 125) 12:41 12°31 12-20 12:10 11-99 11-88 11-77 
1378 1387 1397 1406 l4ld 1425 14H5 1445 Ie5d 1464 1474 1484 1494 15:04 15:14 15°24 1535 15°45 15°56 15°67 15°78 
2755 2744 27832 2721 27-09 2698 266 26°74 2663 2641 2639 £627 2615 26°08 25°91 25:79 25°66 25°54 25°41 25:25 25°15 
vou O12 O25 087 050 O62 O74 O87 100 212 125 1:35 151 164 177 190 2:04 218 232 246 260 
1378 1367 1357 1346 13:36 13:26 1315 1803 1294 1253 1272 1262 12°51 12:40 12:28 1217 12-06 11°94 11°82 11-70 11-3 
1378 1388 13:98 1409 1419 14380 1440 i451) 1461 1472 183 1491 1805 15°16 15°27 15°38 15°50 -15°61 15°73 15°85 15-98 
2755 2748 2731 2718 27-06 2HVB Wl, 2G 256 LIB 230 2HIT 2604 2G 25-78 2665 25-51 25°38. 25-24 2510 245 
000 013 O26 O40 053 G6G OF OOS 107 120 184 145 162 176 190 205° 219 234 2-49 2-65 2:80 
1378 1366 13°55 I3'4¢ 1333 13:22 1310 1249 1287 1275 1264 1252 12°40 12°28 12°15 12°03°11-90 11°78 11°64 11°51 11°37 
1378 1389 1400 1412 1443 1434 1445 1457 1463 liso 1491 15°08 15°15 15-27 15:40 15°51 15:05 15°78 15-91 16-04 16°18 
27°55 2742 27:29 2716 27:02 2059 26°76 26-62 2649 25°35 wi21l 2668 2594 25°79 25°65 25°51 26°36 25°21 25:06 25-91 25°75 
h For tithis. Sun’s equation of the centre and sun’s anomaly in days of the solar 
+°18 + age +°17 +°16 +°15 +°14 +°13 + °12 +°11 + 10 +09 +°08 + 07 +°06 +05 +-04 +-03 + -o2 


ae yale: ts eee a 


358 7 16 28 28 Bh 38 42 40 3U o4 57 61 64 68 pl 74 
354 343 334 827 32] 315 310 3055 301 20g 293 289 286 283 279 276 273 = 269°5 
i For yogas.—Sun’s equation —'154 —-153 -:15 — 14 -:13 -12 - 11 -'10 -:09 -'08 - ‘07 --06 --05- 04 —-03 
Anomaly 7 85591 360 2 14 22 29 85 40 45 49 #3 58 62 66 69 
in days of sular year ‘| 30464 390. B42 330 B22 alo (30h) 304 299 295 290 286 282 278 274 
j Perpetual almanac for European calendar. Surya siddhanta constant 
: Sines Tes = 260 2S : a gee 
{N,B. — Heavy type means ‘week-day, Suncay  beine a = P See = fe oe Se € } os = 
Monday 2, etc.] Sh CS Re 2 ee ag Sag oe 
(4). 2553 ee Ge r-0 } . boo e geees tf. glo eeeee Le =| S8see 
0 | 8001 3101 3201 ie ee et pane & é a7 E> = a7 He bates = 3 z GRE 
hee 2301 2401 $501 2601 2701 2801 2901 | riugiilves Sugtoane Se: e i a 
= 2 J 1601 1701 1801 1901 2001 2101 2201 $ Bc. 4 is 57th B.C. k m B.C. k 
AA; 90L 1001 1101 1201 1301 1401 1501} rar Ol enry «= S804 WH Feb. 14 -¥i285 1734788 2320084 9001 2101 Mar. € 
S + 201 301 401 601 601 7Ul S501) it BCH p S2OZ © 0 Feb. 15 57924 217013, “71797 901 2201 Mar. 6 
oO | 1 101) 1sor Text. 3101 1) Fel. 15 +83800 200902 11°76%92 801 2301 Mar. 6 
+ 30021 101 Feb. 16 *71365 2427066 024311 O1 2401 Mar. 7 
Rw 6 f 500 400 800 200 100 ) } 2901 201 Feb. 17 °58930 27:73230 16-2788 601 2501 Mar. 8 
oe {\.B--Dld sgtyie 2801 301 Feb. 18 46404 166335 475007 501 2601 Mar. ¥ 
BAD | 1209 1100 1000 900 800 JUN 600, cease in conti: 401 2701 Mar. 10 
fa n : i Metal countries 301 2801 Mar. ll 
£4 oes i (exe, Raissin) on ml 9 24020 K-t9e4Q ; cae 
o m! : ‘e {  4.10-1582 and 2701 401 Feb. 19 °34059 5°12499 20°78084 201 2901 Nar. 12 
Oo Ol 1700 1600 1500 1400 1300; New Style began 2601 501 Feb. 20 21624 858663 925703 101 300) Mar. 18 
Se er Pon 15-llbs2, 10 BKOZ GOL Feb 21-0918) 12°04827 25-28780 
S32 { 1600-1000 ey bash ee Gai «$2401 701 Feb. 21 “26754 15°50991 13-7692 1 3101 Mar. 18 
> | | Kingdom, New A.D. 
ZA Te { Sule beg ve on 100 3201 Mar. 14 
Bap! |. dsving dtehpporkes seal aeakaaiee Feb, 22 ‘84319 1897155 224018 200 3303 Mar 15 
oS | th es S 3 | 2201 801 Feb. 2% -71888 2243319 18:27005 300 340) Mar. 16 
Og (2000 2300 22U0 2100 J 2101 1001 Feb. 24 59448 25°89488 6°74714 400 350: Mar.17 
Dol Feb. 25 ‘#7013 29°35 22-7779 36 ; 
123456770 1234567070 7202 Wea Rae a I a a 
(1, 2° 8S eae eedine. G8 68:68 6S... be 380 rae 
@ s $ 81011 57 By 5g 60 61 6 700 381) Mar. 2u 
# “2 sy ; a 03 oh ee 30 0 y2 1901 1201 Feb. 26 '81578 3:2a75z 11°25410 800 38:01 Mar. 20 
ae 12 ie 14, 15 ‘ 8 li | te as G4. 6a 66 ps od 1801 1801 Feb.27 °22143 674916 2728487 960 41005 Mar. 21 
” pis 19 ... 20-21 22° 2 68 69 70 71... 72 73 1701 14U1 Feb. 28 °09708 10:21080 15°76106 
b= 1501 Feb. 28 °97273 13°672.4 1°28725 ar. wv 
S64 2425 26 27... 28 ee" 75... 76 77 78 79 iii i 7278 18072 ere woe 40) eae 
Seno eese “epee 1100 4201) = Mar. 28 
AD } 2s 30 3l -* 82 33 34 vee 80 8] &Y 83 es 84 1200 4301 N D4 
mw O | 85 ... 86 87 88 poey ee SO ae 1501 1601 Feb, 29 84837 17:13408 2026802 1800 4401 Ma. 25 
O Bo - a2 re De m? ~~ an a = Be cee e Lora 1401 1701 Mar. 1 °72402 2059572 874121 1400 4501 Mar. 26 
(40 47 «. aN PINGS ODO v5 sas “ns souk A8V1 Mar. 2 °59967 2405736 2477498 4500 461 Mar, 27 
2021 1901 Mar. 3 °47532 2751900 13°2511i 1600 4701 Mar. 27 
pe 1 2 3 & 5 6 ZorO 44101 2001 Mar. 4 *25097 1-45005. 1 72736 1700 4801 ar 28 
re! Ordinary years. Aug. Feb. June Sep. Apr. Jan. May 1800 4901 A % 10 
21 g Mar. Dec. July Oct. 1900 5001 ae se 
on Nov. : : 
Lea ears teh ore A : Pe eee ag N.B.—Odd years in centuries B.C, should be converted into sitive years 
se bef ding k i 
{ Brample.—To aul week-day of 96h, Tan. 1844— before adding nm, O or p to k, 1, m. See examples on pages 118, 119, 


Add 4 +6 + 5 + 26 and divide the total 41 by 7. Remainder, 6 = Friday.] 


SURYA SIDDHANTA EYE-TABLE L 


Gr 
or 


SURYA SIDDHANTA. 


the way in which they are to be used is shown in the specimen problems on reverse. 
represent days and fractions of a day. 


5 ..120° 6..,150° 7...180° 8...210° 9...240° 10...270° 


11...800° 12...830° 
Bhidrapsda ASvina Kiarttika Mirgasirsha Pausha Magha Philguna Chaitra 

Sitbha Kanya Tala Vrischika Dhanus Makara Kumbha Mina —- 
Avani Purattiisi Aippasi Karttigai Margali Vai Masi Panguni 

125°4756 1468°4942 186:9384 216°8289 246°3192 2756369 305'0850 3349053 365'2588 
Aug. 16 Sep. 16 Oct. 17 Nov. 16 Dec. 15 Jan. 14 Feb. 12 Mar. 138 

(5) Bhédrapada = (8) Asvina (7) Karttika (8) Margasirshu (9) Paushe (10) Mayiia (11) Phdlguna (12) Chaitra U3) ORE ERS 
adhikamasa. 
1181223 147°6530 1771835 2U6' 71.41 236'2427 265°7753 295°3059 324°8365 354°3579 
7904 9880 11856 13°8382 15°808 17-784 19°760 21°736 23°712 


decimals of a day, and moon’s anomalistic months. 


7 8 9 10 LA 12, 13 14 15 1 month = 27°5545 days. 
59061 65905 7k7I8 SS sanz S435 10°8379 W8122 127966 13°7809 14°7683 4% months = 55° 1090 days. 


21 22 23 24 25 26 27 28 29 30 12 months = 330°6540. 

90'6714 21°6558 226401 23°6245 246988 = 25°5182 265775 = 27-5619 48'5402 29°5306 13 months = 838'2085. 
decimals of a day. (‘The sivns — and + are to be applied to the equation in heayy type and not to the anomaly.) 

21 22 23 24 25 26 ‘27 28 29-30 31 32 33 34 35 36 37 38 39 -40 -41) 

w53 267 280 2OL 368 323 BBS 353 Fd FNS +O. 419 437 456 176 498 521 548 578 614 670 | 
Ly 11°55 11°43 1131 11-19 11:07 10°94 10°81 10°67 10°53 16:33 1023 1007 $90 O97. 51 430 466 878 843 790$e For tithis. 
1589 16°00 16°12 16°24 16°36 16°49 1661 1675 16°38 17-03 T7147 17°43 17-40 1766 T7R8E 18°08 18:25 1849 18°77 19:12 19°65 | 
25°02 2489 24-75 2401 2447 24°32 2HIS 2402 23°87 23°73 23-54 23-34 218 22-90 2270 2255 2234 22°08 21:73 21°41 20°80 J 

274 289 304 320 336 3°52 369 BS7 405 42h 144 4°65 88 513 540 572 CIL 673 
11:45 11°32 11°19 12-05 1692 LU77 1062 TON Lest Leth 95. 977 956 438 907 S78 S4L TRL 
IG10 1623 1636 1650 1664 1678 16-93 17-09 17-25 1742 17°60 17-79 18:00 1822 1-48 18-78 19-15 19-74 ( f For nakshatras. 
2¢81L 2466 251 2445 2410 2408 23°58 23°68 23°50 25°32 23:11 22°00 22°65 2243 2215 2188 21-44 20°83 

296 313 3:30. 347 BUS B84 403 421 446 468 403. 520 552 590 6-42) 
1123 11°09 10°94 10°78 1062 10:45 1028 G10 990 94 Y45 G2L SUZ 856 KOE 
132 1646 1661 1677 16-92 17-10 17°27 77-46 17°67 17°86 18:09 18°34 18-63 1899 1949, S For yogas 
25°54 2443 2426 24°08 23°90 23°71 23°52 23°31 23°09 2287 22-52 22°35 22°04 2V60 2116 
year and decimals of a day. = (‘Tine anomalics ure entered in ordinary type and the equations, with appropriate signs, in heavy type.) 

= -01 ‘00 —'01 -'02 — 03 — 04 -—'05 - 06 - 07 - 08 - 09 - 10-11 -—12 --13 -14 -'15 --16 -17 — 175 - 18 


aay BE 87 OO tee 100 103°" Lo? 1 ee ss 32 9038S eee 160 168 
jag ees. 260... 297 251 — 2a abies vod. 240 2 237. BB3e Seve Pera a PIG. +21) 2208 AGO eam 183 176 


Moon’s anomalistic months. 


—-02 -'01 -'00 + 01 +°02 + 03 + '04+°05 + 06+ 07 + :°08 + 09 + 10 +°11 +°12+°13 + 14+ °15+°153 + -154 
=e... 77 80°55 84 ss g2 06 aes: TOR 2 VOSe ee eee) 26 182 | cre 7 oa 167 171°71 
271 267 26318 250 2iG  Cebun soi Ee OO YAO SS DAO SRR ae Bee 217. 21) 208 AG Fae 1 iy (7 Bei Wr Bee 
for centuries. Surya siddhanta—Odd years. 
sa. wtES SLs Bue Bese Siges Fee =n os SGugis BE, 223, 
e7g EES a aa seep ue aS 8 “peloe 2 eae § 
Z Best tose ee ees Bae ee eee ae 
i) oie! BY pee fe oie =,2e@ Se Se eee eles ie eevee =, us 
a ez w a ~ i ~ La w a Fy wy c 
n o n Pp n o =) 
1 m 1 = °25876 18'538889 §=7-:04896 338 83274 29:07418 19-8699 75 1:40673 997888 5°18443 
22662 491229 17°75813 2 °51751 7:74719 1409791 39 1°09150 1818247 26:91795 76 = *66549  28°61776 12718339 
[0223 837893 623432 3 °77627 2638607 21:14687 40 °35026 7:29077 6412381 77 *92424 17°72606 19°23235 
9779] 11:83557 22:26509 4 03502 15°49437 064123 41 °60901 25°92966 15:46127 78 = 1:18300 683486 26°28130 
85356 15°29721 = 10°74128 5 °29378 460267 7:69019 42 ‘56777 15:03796 20°51022 79 1:44176 2547325 5°77566 
“72921 18°75885 265'77205 G 55254 2324166 1472915 43 1:32652 4:14626 0:00458 80 ‘70051 1458155 12°82462 
GO485 22°22049 15°24524 7 ‘81129 12°34086 21:78510 44 38528 22°78515 7:05354: 81 95927 3'6RO85 -:19'87358 
48051 20°69213 3°72443 8 07005 145515 1:28246 45 -64404 1189314 1410250 82 1:21802 22°32873 2692953 
85615 2914377 19°75520 9 32881 20':09704 833142 46 90279 100174 21:15146 83 1°47678 11°43703 641689 
93180 307482  8:23139 10 ‘58756 9°20534 15380388 47 1516155 19°64063 064581 84 


"73554 0°54583  18°46585 
0745 «6536465 O42GZ1G | LL 84632 2784428 22-42933 48 -42031 874893 769477 85 -99420 


19°18422 20°51481 

| 22 ‘10508 1695253 1:92369 49 -G79u6 27°38782 14°74873 8G 1:2530h ~=068' 29252 =: 0.00917 

48310 999810- 12:73835 | 13 «303883. «606082897205 =O = 93782 1649611 21°79269 . 87 1:51181 2693140 7:05812 
14 62259 2469971 1602161 S51 1:19658 5-6u441  1°28704 88 -77056 


16°03970 1410708 
5575 1345974 121454 15 °88135 1330801 23:07057 52 45533 2424330 8°33600 89 1024382 5'14800 2115604 
73440 16°92138 17°24532 1G ‘14010 4 2°91631 2-56492 S83  -71409 1335160 15°384.96 90 1:°28808 23-78689 065040 
“6100+ 20°38802 5°7215) 17 ‘39886 2155520 961388 54 -97284 2°45990 2243392 91 1°54683 12°89519 —-7-69925 
48509 23°34466 21°75228 18 °65761 10°66350 16-66284 55 1:23160 21:09878  1:9232s 92 80552 2:003849 14-7483) 
26134 2730680 10°22845 19 -91637 2930238 23:71180 56 -49036 10°20708 97723 93 104434 20°64487 21:79797 
93498 1:28785 262522 20 ‘17513 1841068 3-20615 57 ‘74911 28'84597 1602619 94 1°32310 9°75067 129163 
11264 9469899 = 14°73539 21 43388 = 7°51898 10:25511 58 1:00787 17:95420 238:07515 95 1°581386 2838956 834059 
y8828- 816063  3'21156 22 69264 2615787 17:30407 59 1°26663 708257 2°56951 96 "84061 17°49786 15°38954 
$6393 11°62227 = 10°24233 ‘95140 15°26616 2435303 GO 52588 25701465 9° 61846 97 1:099387 660616 22:43850 
24 21015 437446 384739 G1 ‘78414 1480076 1i6u742 98S 1:35813 25°24504  1-93986 
73958 1508291 77/850 25 °46891 23°01385 1089634 62 1:04290 391805 2371638 99 1:61688 14°85334  8-98182 
61523 1874556 2374927 26 72767 1212165 17:94530 63 130165 2255694 321974 100 = ‘87585 3°46164 16-03078 
49088 22°00720 12°22544 | 27 ‘W8642 1:22995 2490423 G& 56041 11°60524 10-25970 200 ‘75180 6923828  4:50696 
36002 2b4086K4 O70161 | 28 24518 ly8658t 445562 65S 81917 077354 17:20865 8300 62694 10°38492 20°53775 
‘94217 2893048 = 1678238 | 29 -§0393 897713 11°53757 66 3-07792 1941242 2435761 400 50259 1384657 9:01898 
4178200285153 «20855 | SO 76269 2741602 1854653 G7 133668 852078 8385197 SOO °37824 17-8082) 2504471 
993847 = 82817) —_-2135087 31 = 1:°02145 16°72432 2568549 68 ‘59543 27'15961 1090093 600 25389 20°76985 13°52089 
86912 978481 3510 32 ‘28020 583262 612985 69  -85419 1626791 17:94988 700 °12954 2423149 1:99708 
74477. «1324645 2587144 | BS  °58806 2447151 1217881 7O 1:11295 537621 2499884 800 00519 27-69312 18:027x¢ 
62041 1670800 1435017 | B3& "79772 1857981 19722776 ZL 137170 2401609 449320 =900 88084 1°62418 650404 

| 835 105647 268810 2627672 72 68046 13:123389 11:54216 1000 °75648 5:08582 22°5348: 
36 =°31523 21°32099 «839677108 73 ‘88922 228169 1859112 2OOO °51297 1017164 17°51504 
| 37 ‘87399 10°435z9 1282004 74 1:14797 20'87058 2564007 3000 -26945 15°25746 12°49527 


& 
@ 


56 


q Days counted from Marchi 


SURYA SIDDHANTA EYE-TABLE . 


Mar. 1 Apr.1 Mayl Junel July 1 Aug.1 Sep.1 Oct,1 Nov, L Dea, } 1 Jan.1l Feb.1 sail 


March ... 1 32 62 93 128 154 185 215 246 276 307 888 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 
AL oat tage day... ‘0187 0333-0500 ‘0667 = 0833-1000 -*1167 1833 1500 ‘1667 1838 ‘2000 2167 2333 
Ghatikas 31 32 33 34 35 36 37 38 39 40 41 42 43 44 
Fraction of day... ‘6167 °5883 6500 ‘5667 ~SS83 6000 --G167 6333 *6500 ‘6667  °6833 +7000 *7167 7333 
Palas af 2 3 & § 6 7 8 9 10 12 15 17 20 
Fraction of day .. 0008 0005 ‘0008 <“CL11l “0014 "0017 *0G19 +0022 0025 ‘0u28 = 0088s *u042 *0047 0055 
WAKSHA 
s Shortest interval in days from new moon to ending 
Longitude , s, Ordina- , Ordina- , Ordind- . Oragina. & OFdiNe- 5 Ordina- & Ordina- 
at ® Names of go. tily @ SPhy*@;. rily rily en Exe a able 
commence- 7 nakshatras. Days. © Vaisi- S Jyesh- 5. Acba- 2 eae e Bhadra- © Ye ok pA Karttika 
ment. ro) © kb». @ tha 6 dha © “ © pada © ro) 
Deg. Min. 5 he § IIL iv V VI VII 
27 Kevati 3 o9s92 5 OS041 7 06190 Q 0433911 0248813 0063816 0°8906 
G2 HU 1 Asvinl... 10119 4 20011 6 1:8160 8 1630910 1446812 1260814 1:075717 1:9025 
13° 20 2 Bharani i . 20238 § 80130 7 28279 Q 2642811 2457813 2272715 2-:087618 2°9144 
26 40 3 Krittika iz «6803857 «6 «6440249 8B 383898 10 3654812 3469714 3284616 3099519 39263 
40 O 4 Rohini ees . £0476 7 50368 9 4851811 4666713 4481615 4296517 4111420 49382 
53 =.20 5 Nrigasira ... .. 90596 8 60488 10 563712 5678614 5493516 5308418 51233 21 5:9502 
66 40 6 Ardra ... a -. 60715 9 7:0607 11 6675613 6690515 6505417 6320319 61352 22 69621 
80 0) 7 Punarvasu... « §=6.7'0834 10 8072612 7887514 7702416 7517318 7:3322 20 7:1472 23 7:9740 
93 20 8 Pushya e» 80953 11 9084513 8899415 87143817 8529219 83442 21 8159124 89859 
106 40 Q ASlesha er ». 91072 12 10°:0964 14 99118316 9726218 95412 20 93561 22 9171025 9:9978 
120 0 10 Magha ... 101191 13 11°1083 15 10°9232 17 10:7382 19 10°5531 21 10°3689 23 10:1529 26 11°0097 
133 20 41 Parva Phalgunt ... 111810 14 121202 16 11°9352 18 11°7501 20 11°6650 22 11°3799 24 11:1948 27 12°0216 
146 40 12 Uttara Phaleuni ... 129143 15 131322 17 129471 19 12°7620 21 125769 23 125918 25 122067 1 13:0336 
160 0 13 Hasta ... .. 131549 16 141441 18 139590 2O 13°77389 22 13°58&8 24 1340387 26 13°2186 2 140455 
173. 20 14 Chitra... : . 141668 17 15°1560 19 149709 21 14-7858 23 14-6007 25 144156 27 142306 3 15-0574 
186 40 15 Sviti ... ke .. 15°1787 18 16°1679 2O 15°9828 22 15°7977 24 156126 26 154276 31 15°2425 4 16-0693 
200 ce) 16 Visakha a »» 1861906 19 17:1798 21 16°9947 23 16°8096 25 16°6246 27 164395 2 16°2544,. § 17-0812 
2135-30 L7 Anuradha : ..' 17'2027 20 181917 22 18°0066 24 17°8216 26 17°6365 1 174514 3 172663 6 18°0931 
226 40 18 Jyeshtha 4... -. 18°2144 21 19°2086 23 19°0186 25 188335 27 16484 2 184683 4 18°2782 7 191050 
240 0 19 Mala ... ve » 19°2264 22 20'2156 24 20°0305 26 198454 1 196008 3 19°4752 § 192901 8 20:1169 
258 20 20 Parva-Ashidha .-- 20°2083 23 21:2275 25 21:0424 27 208573 2 206722 4 204571 6 20°3020 9 21°1289 
266 40 21 Uttara-Ashidha «- 21°2502 24 22°2394 26 22:0543 1 218692 3 21-6841 § 21:49S0 7 21°3139 10 22°1408 
280 0 22 Sravana $5 .» 22°2821 25 28°2513 27 23°0662 2 228811 4 226960 6 225109 8 22-3259 11 23:1527 
293 20 23 Sravishta ... .. 232740 26 24-2632 1 24-0781 38 23:8930 5 237079 7 235229 QO 23:3878 12 2471646 
806 ‘40 24 Satabhisaj ... 24°2859 27 25°2751 @ 25:0900 4 249049 6 24°7199 8 245348 10 243497 19 25°1765 
320 O 25 Piva-Bhadrapad& ... 25°2978 1 26-2870 3 261019 5 259169 7 25°7318 9 255467 11 25°3616 14 26-1884 
833 20 26 Uttara-Bhadrapada.,. 26°3098 2 27:2990 & 27:1189 6 26°9288 8 :26'7437 10 265585 12 263735 35 27:2003 
346 40 27 Revati a .. 273217 3 283109 § 281258 7 27:9407 9 27°7556 11 275105 13 273854 16 28-2123 
4 293228 6 291877 8 28'°9526 10 287675 12 28°5824 14 28°3973 17 29-2242 
15 29-4093 
YOGAS 
L tad v Shortest interval in days from new moon to 
ongitude ce atu 3 ina. 
at FI sh 4 Sead. 7 sera & Ordina- & — t Ordina- s Ordina- 
commence- Wames of yogas. Days. S| Voids 2 yaks m Asha ZS g2 rly. ve Bhedea: a arly @ _rily 
De ne o) ro) kha © tha 6 dba © rivana 5 pada 6 ASyvina & Karttika 
27 Vaidhriti ay) 5 08992 9 0554813 02104 18 08075 22 04681 86 O1187 4 07157 
i ee 1 Viskamba 09415 6 1840710 14968314 1:1519 19 17490 23 14046 27 10601 § 1°6572 
13. 20 2 Priti 18830 7 2°7822 11 2487815 2:0934 20 26905 24 23460 1 20016 6 25987 
26 40 3 Ayushmat 28245 8 37287 12 33798316 3:0349 21 36319 25 3:2875 2 29481 7 3:6402 
40 O 4 Saubhagya 37660 9 4665213 4320817 39763 22 4573426 42290 3 38846 8 44817 
58 20 5 Sobnana 4707410 5606714 5262218 4917823 5514927 51705 4 45261 9 5:4232 
66 40 6 Atiganda 56489 11 6548215 6203719 5859324 64564 1 61120 § 57676 10 63647 
80 0 7 Sukarman... «» 6590412 74893 16 71452 20 68008 25 73979 2 70535 6 67091 11 7:3082 
938 20 8 Dhriti... ee « 7531913 8431! 17 80867 21 77423 26 83394 3 79950 7 76506 12 98-2477 
106 40 9 Sula ... at 84734 14 9372618 90282 22 86838 27 9:2809 4 89365 8 85921 13 91391 
120 0 10 Ganda abs .» 94149 15 103141 19 99697 28 96253 1 102224 § 98780 Q 95335 1410-1306 
138 20 11 Vriddhi eA ... 103564 16 11:2556 20 10°9112 24 105668 2 111689 6 108195 10 104750 15 11:0721 
146 ©6040 12 Dhrova ¢ .. 112979 17 121971 21 11°8527 25 11:5083 3 1210538 7 11°7609 11 11°4165 16 12:0136 
108720 13 Vyaghat» +» 12'2394 18 18:1386 22 12°7942 26 124498 4 18:0168 8 12°7024 12 12:3580 17 12-9551 
178 . 20 14 Harshano .. 131808 19 140801 23 13°7357 27 133912 5 139883 9 13:6489 18 13:2995 18 13-8966 
186 40 15 Vajra . .» 141223 20 16°:0216 24 146771 1 143327 6 149298 10 14-5854 14 142410 19 i4:x381 
200 O 16 Siddhi . 15°0688 21 159630 25 156186 2 152742 7 16°8718 11 15°5269 15 15°1825 20 15-7796 
213 20 17 Vyatipata . 16°0053 22 169045 26 165601 3 162157 8 168128 12 16-4684 16 161240 21 16-7211 
226 8640 18 Variyas ... 169468 23 178460 27 175016 4171572 9 17:7543 13 174009 17 17:0655 22 17-0825 
240 O 19 Parigha ... 178883 24 18°'7875 1 184431 5 180037 10 186958 14 183514 18 18-0070 23 18-6040 
258 20 20 Siva ... ... 188298 25 19:7290 2 193846 6 196402 11 19°6878 15 19-2929 19 18-9484 24 19°5455 
266 40 21 Siddha .. 19°7713 26 206705 3 203261 7 199817 12 20°5788 16 20:2343 2O 19:sx99 25 20-4870 
280 0 22 Sadhya . 20°7128 = - 6120 @ 21:2676 8 209232 13 215202 17 21:1758 21 208314 26 21-4285 
293 =. 20 23 Subha 21°6543 ‘55385 =§ 22°2091 Q 21:8647 14 224617 18 221173 22 21-7729 27 22-3700 
306 40 24 Sukla a . 22°6957 2 vf 4950 6 231506 10 228061 15 23:4022 19 23:0588 23 227144 1 23-8115 
320 8) 25 Brahman evi we 235372 3 244365 7 240920 11 23:7476 16 2434147 20 24-0008 24 23°6559 2 24-2530 
338 6.20 26 Indra ... be ... 244787 & 253779 8 25:0335 12 246891 17 252862 21 24-9418 95 245974 3 251045 
346 40 27 Vaidhriti ; . 254202 § 263194 9 26:9750 13 25°6306 18 26-2277 22 258838 26 25:5389 4 26-1360 
6 27-2609 10 269165 14 265721 19 27-1692 23 262248 27 264804 5 27-0774 
7 282024 11 278580 15 275186 20 28:1107 24 27-7668 1 274219 6 28-0180 
8 291489 12 28'7995 16 284551 21 29°:0522 25 287078 2 283638 7 28-0004 
17 29°3966 3 293048 


SURYA SIDDHANTA EYE-TABLE 157 
q Days counted from April 1 wroasinipeeeevine at ns ascii eS 
, Apr. 1 May 1 June 1 July 1 Aug. 1 Sep. 1 Oct.1 Nov. 1 Dec. 1 Jan. 1 Feb. 1 Mar. 1 
Pt ati 31 62 92 123 154 184 215 245 276 307 835 
Leap Year, Ap. 386 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 
2500 ‘2667-2888 ‘8000 = ‘3167 "3383 “8500 ‘3667 +3883 ‘4000 ‘41607 = '4383 ‘4500 4667 ae os 
45 46 47 48 49 50 $1 52 53 54 55 56 57 58 5 
“7500 ‘1667 = ‘7833 ‘8000 °8167 8333 *B5C0 ‘8667 = 8833 ‘9000 ‘9167  °9333 "9500 "9667 nea ‘Aone 
22 25 27 #30 32 38 37 #40 42 45 47 +# «#50 #52 #58 5 ; 
“0061 0069 ‘0075 ‘0083 0089 ‘0097 0103 O11] 0117 “0125 ‘0180 = =‘0189 0144. ‘0153 ane ay 
{98 Annual correction. 
TRAS. | Argument :—Date of appearance of lst new moon in each 
ent ‘of each u : _ solar year according to Table X. 
are a ack Bakahatra, ora Biissira Chaitra The. correction corresponding to the decimal portion of the 
ray : 5 7 : ’ & when | §8rgument should be subtracted from the nakshatra or yo 
® narily © narily @ narily © narily @whenno o jj ae : ; ; yoga 
R Beane be ‘ae i or Mn ben! req, there correction- corresponding to the integral portion; thus the 
; Marga- = Pausha @ Magha & Phal = Adhika ‘F is Adhika nakeliathucorecntan - PAG ; ’ 
6 tinh 6 5 © guna ©. Mass. G& Baca. see corresponding to un argument 28°53 = 0°11 
viil 1x x xt XII xiTt Arg. Corrn, A 0 Spl eae ry fs C A 
18 07055 20 0-504 au 03858 24 01502 a7 oor7 2 07920) 8 . Arg. “ . Arg. scope rg. pds rg. pico 
1 1°7174 ale ‘of 2 11623 1°98 SB 1°8089° O 2:20890 70) ‘00075 ‘02244 ° 04413 ° < 
20 2.7293 B22 2°5442 B4 23592 26 2:1741 B 30009 & 2°8158 1 2.13410 aa 00150 os 02319 on Cat oa toate 
21 87412 2S 3'5062 25 38711-2327: 3°1860 3 40128 § 3:8277 2 205980 ‘OS :00224 -32 02394 ‘61 04563 -90 06732 
23 57651 25. 5°5800 27 5°3949 2 5'2098 5 6'0366 7 5°S516 4 1:90970 ‘(05 00874 ‘34 02543 ‘63 04.712 ‘92 ‘06882 
H 1°53569 - 0 " 0291 ; § S s 5 
1 108246 3 106356 5 104545 7 10:2694 10 11:0962 12 109111 : : : : Sere 5 se sy i A sb gee styl Les 
21183866 4 11°6515 6 11-4664 8 11-2813 11 121081 13 11-9230 | 10 1:46089 "11 -00823 40 ce hike ‘G9 -05161 98 07330 
3 128485 5 126634 7 124783 9 12-2932 12 131200 14 12'9350 es Moe ag eas ao ae a go28d. Pee 
4 138604 6 13:6753 8 13-4902 10 13:3051 13 141820 15 13-9469 ee aes a5 ine as asia wa bos se 
5 14.8723 7 146872 9 145021 11 142170 14 15°1439 16 14-9588 | 1 Sees ce Ee tae oA ba 
6 15°8842 8 156991 10 15°5140 12 15°3290 15 161558 17 15:9707 a. of ans ae hi as ossna* oa fe 
7 16°8961 9 167110 11 165260 13 163409 16 17:1677 18 16-9826 ae ep = by ate on ee 
8 17°9080 10 17°7230 12 17°5379 14 173528 17 181796 19 17:9945 oe = pe : ae ois ae aria ve oo Se 
9 18:9199 11 187349 13 185498 15 18°3647 18 19°1915 20 19:0064 i james Sieber ee apeon ee cera 
10 19°9319 22 19°7468 14 19°5617 16 193766 19 20:2034 21 20-0183 19 zee BAe sees “7a cuss 
11 20-9488 13 20:7587 15 205736 17 20:3885 2O 21:2153 22 21-0303 | 20 0-71288 -21 01571 .50 03740 -79 ‘05909 
12 21°9557 14 21:7706 16 21°5855 18 21:4004 24 22°2273 23 22-0422 | 21 0:63808 ‘22 01646 °51 03815 ‘80 05984 
13 229676 15 22°7825 17 225974 19 22-4124 2Q 232392 24 28:0541 | 22 056328 ‘23 01720 ‘52 03890 ‘81 06059 
14 23-9795 16 23'794418 236094 20 23:4243 23 242511 25 24:0660 | 23 048848 ‘24 01795 ‘53 03964 ‘82 -0613% 
15 249914 17 24806419 246213 21 24:4362 24 25°2630 26 25:0779 | 24 0:41368 ‘25 ‘01870 ‘54 04039 ‘83 -N6208 
16 26°0033 18 2571883 20 25°6332 22 25-4481 25 262749 27 26:0598 | 25 0:33888 -26 01915 ‘55 04114 ‘84 ‘06283 
17 27-0153 19 268302 21 266451 23 264600 26 272868 1 2711017 | 26 0:26408 ‘27 02020 ‘56 04189 -85 :06358 
18 28:0272 2O 27°8421 22 27:6570 24 274719 27 282987 2 281137 27 018928 ‘28 02094 *57 04264 ‘86 06433 
19 290391 21 28°8540 23 286683 25 284838 1 293107 3 29:1256 | 28 011448 ‘29 02169 ‘58 04338 -87 :06508 
. 26 29°4957 | 29 0:03968 
ending moment of each yoga. ) YOGAS. 
Ordi- Ordi- Ordi- Ordi- Chaitra, Chaitra | : : 
§ narily © narily © narily o narily when no 3 + Lh | See note on ANNUAL CORRECTION stepra, 
S Marga- S Pausha "S Magha © phil- 'B Adhika ' is Adtiika | = = ‘ é 
© sirsha © ° © guna © Mata’ © Masa. -| sf 
8 03713 12 070269 17 0°6240 21 0°2796 26 a oe. | O 411036 ‘01 -00139 ‘30 04176, ‘59 08212 ‘88 ‘12249 
Q 1312813 0968418 1565522 1221127 18182 1: | 4397117 ‘O02 00278 -31 °04315 ‘GO ‘08351 -89 -12388 
10 22543 14 19000 19 25070 2B 21626 2750S Beane | 2 388108 ‘OB 0417 “3B ‘04454 61 08401 “90 12537 
11 3:195815 28514 20 84485 24 31041 2B S701 G 38567  F 360279 “O& 00557 “33 °04503 G2 08620 “94 -12¢66 
12 41878 16 3:7920 21. 43000 25 40455 S 40126 Feat | @ 3°55360 ‘OB 02606 *B4 -04792 G3 -08769 “92 -12805 
13 60788 17 47344 22 5331426 40070 eo oetl So igry | B/3-41441 OG “00835 35 04872 “64 “08008 93 +12045 
15 6961819 6617324 72144 1 68700 6 7467110 71227 | & Ba75Re Oe ne 37 05150 66 09186 -O6 -1s288 
16 7-9032 20 7558825 81550 2 78115 7 Bs0sG 11 Sinae | 8 2-09684 ‘OD ‘01253 “3B ‘05289 “67 -09326 “9G -13862 
17 88447 21 85003 26 90974 3 87530 8 9350112 90057 9 2:857€5 (10 01892 ‘89 -05428 68 -09465 -97 -13601 
18 97862 22 94418 27 100389 4 96945 9 10291613 9:9472 
19 107277 23 10833 1 10°9804 5 106360 10 11:2331 14 108886 | 4g 9.71946 °11 ‘01580 -40 -05568 69 -09604 ‘98 ‘13641 
ZO 11°6692 24 11°3248 2 11:9219 6 115775 11 12°174515 11°8301 11 257927 (12 :01670 *41 ‘05707 ‘70 09743 ‘99 :1378G 
21 12°6107 25 12:2663 3 12°8634 7 12-5190 12 18116016 12°7716 12 2:44008 ‘13 01809 ‘42 05846 -71 ‘09882 
235 163766 2 160322 7 16°6293 11 16°2849 16 16'8820 20 16:5376 16 1:88322 ‘17 °02366 ‘46 06493 °75 ‘10439 
26 o 1 
18'2596 4 17:9152 9 185123 13 181679 18 187650 22 18°4206 8 1°60494 “19 02645 -48 -06681 77 -10798 
ris : 2784 49 06820 -78 “10851 
2 201426 6 19°7982 11 20°39 5 20" ov ; las ‘BO: 79° 
3 21:0841 7 207397 12 21°3368 16 209924 22 21°5894 25 21-2450 | 20 Le = to ey ae 2 ae 
4 220256 8 21°6812 13 222783 17 21-9338 22 225309 26 221865 | 21 Pk ‘aa a0) 82 07938 “81, “11274 
5 229671 9 226227 14 232197 18 228753 23 23°4724 27 23'1280 22 ba es 24 03840 “53 °07877 -82 ‘11413 
6 239086 10 235642 15 241612 19 ony 24 244134 1 240695 23 0.78080 ‘26 03480 84 07516 ‘83 11553 
7 248501 11 245056 16 251027 20 24°7583 25 25 355% 2 26'0110 24 63061 ‘26 ‘03619 -85 07655 “84 11692 
8 25°7915 12 25°4471 17 26 0442 21 256998 26 26-2969 3 259525 |25 pets -27 -03758 °86 ‘07795 “85 11831 
9 267380 13 263886 18 copes sk pe pais ro atone : gah r+ C-aenas ‘28 -03897 -57 ‘07934 *86 °11970 
“27-6745 14 27°3301 19 27° E ; : J ; ; ‘ f , 
+4 286160 15 282716 ZO 28°8€87 24 28'5243 2 291214 6 25°7769 | 28 0:21304 29 04036 °58 08073 ‘87 '121U8 


16 29°2131 


25 29°4658 


29 0:07385 
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Day of solar 


SURYA SIDDHANTA EYE-TABLE 


y Calendar to be used with Table II, as directed in specimen prbdblems, for ascertaining the A.D. month 
and day corresponding to any solar date, lunar tithi, nakshatra, yoga or karana, 


‘So ee 
6 Re “8 
hel tan ¢ = 
o "Ss A ° qa 
me Te os 
i 
g 
Vaisakha 
9843 1 0984 
9687 2 1:969 
9530 3 2-953 
‘9874 +4 3937 
9217 56 4921 
9061 6 5906 
g904 7 6890 
8748 8 7875 
8592 9 8859 
8435 10 9843 
8279 11 10827 
8122 12 11°812 
7966 13 12°797 
7809 14 13781 
7652 15 14765 
7496 1 15°750 
7340 2 167384 
7188 $ 17'718 
7027 18703 
6870 § 19°687 
6714 6 20671 
6557 7 21°656 
6401 8 22°640 
6244 9 23624 
6088 10 24609 
59382 11 25:593 
5775 12 26:577 
5619 13 0007 
5162 14 0-992 
‘5306 15 1-976 
Jyeshtha. 
‘5149 +1 2:960 
‘49938 2 3945 
‘4886 38 4929 
4680 4 5918 
4523 5 6895 
‘4367 6 7882 
‘4210 7 8866 
4054 8 9861 
‘3898 9 10°855 
8741 10 11°819 
‘8585 11 12°804 
‘8428 12 13°788 
3272 18 14778 
‘8115. (14 15°757 
2959 16 16°741 
‘2802 1 17°726 
"2646 2 18°710 
2489 3 19694 
2333 4 20°679 
‘2176 =§ 21°663 
"2020 6 22647 
1863. «7 23°632 
‘1707 8 24616 
‘1551 9 25600 
1394 10 26°585 
1238 11 0015 
‘1081 12 0:999 
0925 13 1'983 
0768 14 2:968 
0612 15 3-952 
Ashadha. 
0455 1 4936 
0299 2 5921 
‘0142 3 6905 
‘9986 4 7°889 
9829 5 8874 


year. 
Ending mo- 
ment of tithi 
Tithi No. 
@’s An, for 
each tithi. 


Day of solar 


Ashadha—cont. 


6 9858 
7 10°842 
8 11:827 
9 12811 
10 13°795 
11 14780 
12 15°764. 
13 16:749 
14 17°733 
15 18717 
1 19°702 
2 20°686 
3 21:°670 
& 22°655 
§ 23°639 
6 24623 
7 25:608 
‘7018 8 26592 
‘6856 9 0:022 
‘6700 10 =1:006 
‘6543 T2 1991 
‘6387 12 2:975 
‘6231 13 = 3:959 
607414 4°:944 
‘6918 15 5928 


9673 
‘9516 
“93830 
‘9203 
‘9047 
‘8891 
‘8734 
‘8578 
‘8421 
8265" 
‘8108 
"7952 
7795 
7689 
‘7482 
7326 
7169 


Sravana. 
‘6761 
“5605 
5448 


Lt 6912 
2 7897 
3 8881 
‘5292 4 «9°865 
5135 5 10°850 
‘4979 «6 11°834 
"4822 7 12'818 
"4666 = =8_-13'808 
*4509 9 14787 
‘4358 10 15°771 
‘4196 11 16°756 
‘4040 12 17740 
*3883 13 18°725 
*38727 14 19°709 
‘3571 «15 20°693 
3414 J 21678 
‘3258 2 22°662 
3101 3 23°646 
2945 @ 24°631 
°2788 §=6§ 25°615 
2632 6 26599 
"2475 0'029 
*2319 1013 
2162 1998 
‘2006 2°982 
*1849 3'966 
"1693 4951 
"15386 5936 
1880 14 6'920 
1223 15 =7°904 


Bhadrapada. 


"1067 
‘0911 
0754 
‘0598 
0441 
‘0285 
0128 
9972 
“9815 16:763 
‘9659 10 17°747 


Day of solar 
year, 
Ending mo- 
ment of tithi. 
Tithi No, 
@s An. for 
each tithi. 


Bhadrapada=—cont. 


"9502 
9346 
"9189 
9033 
“8876 
8720 
"8563 
8407 
"8251 
8094 
‘7938 
‘7781 
"7625 
"7468 
"7312 
°7155 
6999 
6842 
6686 14 
6529 15 


11 18732 
12 19°716 
13 20°700 
14 21°685 
15 22°669 
1 23°654 
2 24°638 
3B 25'622 
4 26'607 
0:036 
1:021 
2°005 
2989 
3-974 
4:958 
5942 
6°27 
7911 
8896 
9°880 


Aésvina. 


6373) 
*6216 


10864 
2 11°849 
‘6060 3 12°883 
‘5904 4 13817 
‘5747 -& 14802 
‘5591 «6 «15786 
‘5434 7 16°770 
‘5278 8 17°755 
‘5121 9 :18°739 
4965 10 19°723 
‘4808 11 20°708 
4652 21'692 
4495 22'676 
4339 23'661 
‘4182 15 24°645 
"4026 25°630 
‘8869 26°614 
‘8713 0°044 
‘3556 1°028 
‘34.00 2012 
‘8244 2997 
‘3087 3981 
‘2981 4965 
2774 5°950 
‘2618 6934 
‘2461 7918 
‘2305 8908 
2148 9:887 
‘1992 14 10872 
‘1885 15 11°856 


Karttika. 


"1679 
*1522 
1366 
"1209 
"1053 
‘0898 
‘0740 
0584 
0427 
‘0271 
‘0114 
"9958 
“9801 

9645 
9488 


1 12'840 
2 13826 
3 14-809 
4 15°793 
5 16778 
6 17°762 
7 18°746 
8 19°731 
9 20°715 
10 21°699 
1l 22°684 
12 23°668 
13 24652 
14 25687 
15 26°621 


be $8 5.5 
2, oS go a 
<¢ Sera ee 
Ch egi8 oe 
> gee 2s 
A <3 r= w 
Karttika—cont. 
192 9332 12 0051 
193 9175 2 1°035 
194 9019 3 2-020 
195 ‘8862 4 3:04 
196 ‘8706 § 3:988 
197 8549 6 4973 
198 8393 7 5957 
199 8236 8 6941 
200 ‘8080 9 7:926 
201 ‘7924 10 8919 
202 ‘7767 11 9894 
203 ‘7611 12 10879 
204 ‘7454 13 11:863 
205 ‘7298 14 12'848 
206 ‘7141 15 13°832 
Margasirsha. 
207 6985 1 14816 
208 ‘6828 2 15801 
209 ‘6672 3 16785 
210 ‘6515 4 17°769 
211 °6359 «5 18754 
212 6202 6 19°738 
213 -6u46) «7 2U'722 © 
214 ‘5889 & 21°707 
215 ‘5733-9 22691 
216 ‘5576 10 23°675 
217 °5420 11 24660 
218 '5264 12 25°644 
219 ‘5107 13 26°628 
220 ‘4951 14 0°058 
221 ‘4794 15 1°043 
222 46388 1 2°027 
223 ‘4481 2 3011 
224 4325 3 3996 
225 ‘4168 4 4980 
226 4012 5 5964 
227 °3855 6 6949 
228 ‘3699 7 7'933 
229 ‘3542 8 8917 
230 3386 9 9°902 
231 '3229 10 10°886 
232 ‘3073 11 11°:870 
233 ‘2916 12 12°855 
234 ‘2760 13 13:839 
235 :2604 14 14824 
236 ‘2447 15 15808 
Pausha. 
237 ‘2291 1 16:792 
238 °2134 2 17:°777 
239 ‘1978 3 18761 
240 1821 4 19°745 
241 :1665 65 20°730 
242 1508 6 21°714 
243 -1352 7 22°698 
244 ‘1195 8 23°683 
245 1039 9 24667 
246 ‘0882 10 25°651 
247 ‘0726 11 26686 
248 -0569 12 0-065 
249 -0413 18 1:050 
250 0257 14 2°:034 
251 :0108 15 3019 
251 ‘9944 1 4003 
252 9787 2 4987 
253 :9631 3 5:972 
254 ‘0474 4 6956 
255 9318 5 7940° 


year. 
Ending mo- 
ment of tithi. 
Tithi No. 
@s An. for 
each tithi. 


Day of solar 


Pausha—cont. ' 


G 8925 
7 9909 
8818 $8 10'893 
‘8692 9 11°878 
8535 10 12862 
8379 11 13°846 
8222°12 14831 
‘8066 13 15°815 
‘7909 14 16°799 
‘7758 15 17°784 


"9161 
"9005 


Magha. 


“7597 
‘7440 
*7 284 
‘T127 
‘6971 
"6814: 
"6658 
"6501 
6345 
6183 
6052 
6875 
6719 
5562 
6406 
“5249 
*6093 
‘4937 
‘4780 
4624, 
*4467 
“4311 
"AL 5A 
3998 9 13854 
“3841 
3685 11 15°822 
*3528 
*3372 
°8215 14 18°775 
3059 15 19°760 


18'768 
19°753 
20°737 
21°721 
22°706 
23°690 
24674 
25°659 
26643 
0:07% 
‘1:057 
2041 
3°026 
4010 
4995 
5'979 
6963 


OMWIAMAIL WS We 


Phalguna. 
296 °2902 1 20°744 
2 21°729 


"9304 


319 :9147 10 16814 


year. 
Ending mo- 
ment of tithi. 
Tithi No. 
(s An. for 
each tithi, 


Day of solar 


Phalguna—cont. 


320 ‘8991 11 17°798 
321 ‘8834 12 18°783 
322 8678 13 19°767 
323 8521 14 20°751 
324 8365 15 21:736 


Chaitra (when there 
is no adhika masa). 


*8208 
“8052 
“7895 


‘4610 
*4453 10 18°790 
‘4297 11 19°774 
‘4140 12 20°759 
‘3984 13 21°743 
"8827 14 22°727 
‘8671 15 23°712 


Chaitra (when there 
is adhika masa). 


355 -3514 1 24696 
356 ‘3358 2 25°681 
357 3201 3 26°665 
358 ‘3045 4 0°095 
359 -2888 5 1:079 
360 ‘2732 6 2°063 
361 :2575 7 3048 
362 2419 8 4082 
363 :2262 9 5916 
364 -2106 10 6-001 
365 +1950 11 6.985 
366 1793 12 7-969 
367 1687 18 8-954 
368 1480 14 9988 
369 ‘1324 15 10°923 
370 ‘1167 1 11:907 
371 1011 2 12:891 


"9915 
‘9769 10 20°766 
9602 11 21°750 
9446 12 22-735 
9290 13 23-719 
2 °9183 14 24°703 
383 ‘8977 15 25-688 
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ARYA SIDDHANTA BYE-TABLE—Specimen problems from ancient Tamil literature. 


This Eye-table alone will enable any one to solve correctly, to four decimal places of a day, and by a single operation any 
problem in solar dates, nakshatras or week-days, for 2,000 years, i.e., from B.C. 1 to 2000. A.D. The tables of equations are given to 
two places of decimals in the abridged sections e@ to i of the eye-table—see next page—and to four places of decimals in the unabridged 
Sections e to i, page 172 to 186 below. 

The computation of the ending moment, whether of ® tithi, or of a nakshatra, or of a yoga, always comprises foar processes: (1) to 
find the mean ending moment; (2) to find the anomaly or anomalies for that moment; (3) to find the equation: or equations ocorre- 
sponding to the anomaly or anomalies ; and (4) to add together the mean ending moment and the equation or equations, 

Problem I.—Required to find the ending moment, by Arya siddhdnta, of Ashddha Full-moon tithi (when there was a lunar 
eclipse) in A.D. 634—See the Paripddal horoscope, Ch. V, sec. i, page 1C0 of the Text. 


Days of solar year and sun’s anomaly in 


days of solar year. Col. 2. Mvon’s anomaly - Col. 3. 


Commencement of solar year. Col. 1. 


600 A.D. ... ... March 19229165 k 400 A.D. ... 1°22789 1] 25°95007 m 
34 years... aS ‘76514 n First new moon} 84 years... 1358446 0] 19°23974 p 
_ in solar year. | —— —_——_ ——— 
634 A.D. ... ... March 20°02480 (1) 634 A.D. .,. 1481286 (2) | 1481236 (2) 
N.B.—This, by itself, is a valuable piece of 60°00217 
information, giving the English year, —55°1090 qd (2 Anom. months). 
month, day and fraction of day on which _—— 
a particular Indian solar year between . 48932 (3) (Cs An. at Ist N.M, in S. 
1 B.C. and A.D. 2000 commenced by year). 
Arya siddhanta; and this information | Add for Ashadha new moon... 59°0612 b 3°952 Cc 
can be had in a few seconds from the Do. 15 tithia— ies .. 147658 ad 14°76538 d 
eye-table, sections k and mn for any one 


886389 (4) | 23'610 
— ‘0222 h (©’s equation). 


. 28°588 (5) 


Sum of ©’s and ¢’s eqns. -++ +2830 (8) 
(Col. 8.) 


parlneeee, 


of 2,000 years. 


Note how stages (1), (2), (3), (4), (5), 
(6), (7) and (8) are successively arrived 
at with the help of the eye-table and 
then add together (4), (8) and (1), as 
shown in column 2. Add commencement of 

solar year (first column) Mar. 20°0248 (1) | (’s eqn. for An. of 
—- 23°588 d. (5) ... - + °3062 e. (7) 


Actual ending moment Mar. 108'9462 (9) 
: Sum of ©’s+C’s eqns. -+ ‘2830 (8). 


©’s eqn. for An. of 


88°64d.(4) ... .. — 0222 h (6) 


‘We reach, for the ending moment of the full-moon tithi, or the centre of the lunar eclipse, March 1089462. By Hye-table q, 
the 98rd day from March 1 is June 1. Therefore the 108th day from March 1 = June 16...q; aud by Eye-table x, *9500 of @ 
day = 57 ghatikas and ‘0032 day = 12 palas. c : 

*, The full-moon tithi ended and the eclipse occurred, according to Arya. siddhanta, at 56 ghat. 48 palas after mean sunrise or 
by Table VI at 22 hours, 42} minutes, ie., one hour and 174 minutes before sunrise on Friday, 17th June A.D, 634. 

Problem Il.—The same problem worked to four places of decimals with the aid of Table II and Eye-tables y, eand h. 


Days of Moon’s mean 
5 solar year. anomaly in days. ©’s and ¢’s equations, 
Table Il. first new moon,in solar year acc. to Ar. siddh. we «148124 4,893 ©’s eqn. for 88°64d. = — ‘0222 (H.T. h) 
Eye-tabley. Ashadha Su. 15 ieee NE ee iat. sacs > 79'BZCE 18°717 Cs eqn. for 23°588 d. ==-+ “8052 (E,T. e) 
886889 23°610 Sum of ©’s+Cs’eqne, +-2880 
Add sum of ©’s and ¢’s eqns, acc. to last column ... + °2830 - 0222 (©’s eqn. in last column). 
23°588. 


Add Eng. month and day, marking commencement of S. yr. A.D. 
<TC ee ne ". Mar. 200248 


Mar. 108°9462 = June 16, A.D. 634, 56 gh. 48 p. after mean sunrise (H.T. q and r.) 


ooo see 


dinarily used by the author for tithis like the present one, when the Ephemeris 
is not available. 
(N.B.—All the entries in the first dotted line are from Table IL.) : 
New moon tithi, Ashagha, A.D. 634-5 .., (4) June 1°90 | 1st N.M. in 8. year ... 14:81 | An, of ist N.\M.inS. Yr. ... 4°89 Tab. IT 


| 


, a Aiadd tor 16 ahi eae 1476 |(B,T. y) 4dd for Ashadha, 
eee Mn oe | Ack 16 nk) ee ee eae 8B 
3°61 


Same problem.—The shortest method and the one or 


— ee 


(19) Jone 16:66 — 
88:64 | (Abridged Bye-tak. h) ©’s 
eqn. for An. of 88°64d. ... —*02 —'02 


(Abridged Eye-tab.e) C's 23°59 
eqn. for An, of 23°59 d.... eee $30 


Sum of )’s and (’s eqns. (last colamn). + °28 | +28 


(19) Juné 16:94= Thursday, 16 June A.D. 634, at ‘94 of day or 1} hours or 3} gh. before sunrise 
on Friday, 17 June. Svati nakehat (No. 15) or the endi t of Chét kshat 
i ae ired to find the moment of commencement of the 1st Svati nakshatra (No. 16) or the ending moment of Uisira nakshatra 
ST ie at Fie hone s Chittirai —Méshu, A.D. 756, the date probably referred to im Stlappadhikdram, Nadukinkddas, : 
(‘The Ephemeris gives this information complete, but the method may be used in other cases where the Ephemeris is not available.) 


| 
Table II, Mean ending mcment of new moon tithi, Chaitra, A.D. 755-56 ze 1s | (6) Mar, 5°97 C’s ee days. 
Anomaly of Ist N.M. in solar year A.D. 755-56 na vee ai saa tirhes er. ee oes ice 
Eye-table c. Add for anomaly of Chaitra new moon, same year (no adhika month), | ..- “ay ee | 
36°40 
Eye-table s Shortest interval from Chaitra N.M. to nakshatra Chaitra (No. 14) ao a 16'14 15°14. 
Eye-table t, u Nakshatra correction for Ist N.M. in 8. year 25°81. days, i.e., | 
correction for 25 days = Hie t. ' 
Correction for *81 day == — u. ; . 
Total nakshatra correction for 25°81 days = 0°34—0°06 = 0°28 ... iat) igi se eis 0:28 0°28 
51°82 
— 27°55 (1 An, Mo. E.T, a) 


Abridged Eye-table f, moon’s nak. eqn. for anom, of 24°27 days (last column) 


ee eee 


(22) Mar, 21°68 


That is, Sunday; 2le. March A.D, 756, 63 of a day, or 88 ghatikas after moan sunrise. 
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ARYA SIDDHANTA EYE-TABLE 


EYE-TABLE FOR 


WOTE.—The different parts of the Table are lettered in order from a to y and 
All the figures, except where otherwise indicated 


% Order of signs of zodiac or rééis and longitnde at commencement sk BPs 2...30° 8...60° 4...90° 
Bengal solar months ... ree nae Saearr nas ; ae . Vaisikha Jyeshtha Ashadha Sravana 
Tamil and Malayalam solar months; also names of rasis tee Z sre asta Mithuna Karkateka 
Tamil solar months... Ag. a ard val Ge a? we. Chittrai Vaizaéi Ani Adi 
@ Moment of sankrinti in days of solar year, and decimals of a age dps 0-0 80'9250 62°3261 93°9883 
English date corresponding to each sankranti (A.D. 1911) ies Pe .o Apr. 13 May 14 June 14 July 16 
Lunar month: each month commences before sankranti noted in net column se (1) Vaisdkha (2) Jyeshtha (8) Ashddha (4) Srdvapa 
Db Increase in days, (1) of lunar months, (2) of sun’s anomaly sis ve eae 0:000 29°5306 59'0612 88'5918 
c + of ¢’s An. when interval between Mésha sank. and Ist N.M. in sol. 0:000 1976 3°952 5°928 
year is 0°00 day 
Tithi equivalents in days and 
( x 2 3 & § 
| 9843 1:9687. 29581 39874 49218 
a Tithi equivalent in days e ee oe eoe oe . ee 4 " 
| 16 17 18 19 20° 
{ 157496 16°7340 17°7182 187027 19-6871 . 
e, f, g Moon’s equation of the centre and moon’s anomaly in days and 
700 +-01 ‘02 03 ‘04 05 06 ‘07 ‘08 ‘09 10 ‘11 12 13 14 15 ‘16 17 18 ‘19 ‘20 
—- 000 O12 023 035 047 O58 070 O82 094 108 118 130 1°42 154 1°66 179 191 204 217 280 2:48 
— 1378 13°68 13°58 13:49 13:39 13°29 13:20 13°10 13:00 12:90 12:8 12°70 1260 1250 12:39 12:29 1218 12:08 11:97 11°86 11°76 
+ 13°78 13°87 13:97 1407 1416 1426 1436 1446 1455 1465 14°75 1485 1496 15:06 15°16 15°27 15°37 15°48 15°58 1569 15°80 
+ 27°55 27°44 27°32 27°20 27:09 26°97 26°85 26°73 26°62 2650 26:38 26°26 2613 26°01 25°89 25°76 25°64 25°51 25°39 2526 25:13 
— 000 O12 0:25 038 050 O88 O75 O88 101 114 1:47 140 158 166 179 193 206 220 234 248 268 
— 13°78 13°67 1357 13°46 13°35 18:25 18:14 13°04 12°93 12°82 12°71 12601249 12°38 12°26 12:15 12:03 1192 110 11°67 11°55 
+ 13°78 18°88 13°99 14:09 1420 14°30 1441 1452 14°62 14°73 1484 14°95 15°06 15°18 15°29 15°40 15°52 15:64 15°76 15°88 16:01 
+ 27°55 27:43 27:30 27°18 27°05 2693 2680 26°67 26°55 26°42 26°29 26°16 26:08 25°89 25°76 25°68 25°49 25:35 2521 25:07 24:93 
— 000 O13 0:27 040 054 067 O81 O94 1:08 1:22 1°36 150 164 178 1°52 207 222 2°37 2562 267 289 
— 1878 13°66 13°55 13°43 13°32 18:21 13:09 12°97 12°86 12°74 1262 12°50 12°38 12:25 12°33 12°01 11°88 11°75 11°62 11°48 11°34 
+ 13°78 18°89 14:00 1412 14°23 14°35 1446 1458 1470 1481 14°98 15°05 15°17. 15°30 15°42 15:54 15°67 15°80 15°94 16°07 16°21 
+ 27°55 27°42° 27°29 27:15 27:02 26°88 26°75 26°61 26°47 26°34 26°20 26:06 25°92 25°77 25°63 25°49 25:34 25°19 2503 2488 24-72 


h Por tithis. Sun’s equation of the centre and sun’s anomaly in days of the solar 
abh iectathes fe 5 + eck: 2 nae +: - 1g +° a aa +09 1:08 Brea oe ee ae te +00 


37°90 75 78 81°29 
362-20 38 340 $30 938 817 13 907 303 299 295 Po 988 sat st 27 274 271 267 263-92 
i For yogas.—Sun’s equation. —‘152-—-151-—'150-—-14 — 13 —:12 —:11 -—:10 —'09 — 08 -‘07 — 06 -— ‘05 --04 -—-a3g 
» Anomaly } 355°88 361 364 13 22 28 84 40 44. 49 #538 58 68 6 90 
in days of solar year 35489 350 347 332 324 317 311 3806 301 296 292 288 283 279 975 
j Perpetual almanac for European calendar. E 
Arya siddhanta constants for 
[N.B.—Heavy type means week-day, Sunday being 1, Monday Q, etc.] centuries. 
pices Barnes | 3 4& 5 6 7 or ) N.B—B.C. years 
‘ should be made 
3001 3101 3201 | positive thus: Commencement § Se. 
Centuries {| 2301 2401 2501 2601 2701 2801 2901 | 44 B.C. is 57th of solar year. = 2 a8 
BC. 1601 1701 1801 1901 2001 2101 2201 { year of century Ag bes 
901 1001 1101 1201 1301 1401 16501 | beginning with ; i Als ro ee s 
| 201 301 401 50: 60i 701 801 101 B.C. --see A & Month Fra-e 28 698 
L 1 101 J pagel4ofText.  < e and tionof (8 Qg® 
S = date. day, as 3s 
‘) NW B.—Old Style Ss we im rah 
ceased in conti- 
‘ s 500 400 300 200 100 0 nental countries 
Centuries (exc. Russia) on k 1 i 
ait style 1200 1100 1000 900 s00 700 600 | 4-10-1582 and B.C. 
1700 1600 1500 1400 1390 New Style began 3101 Mar. 14 020832 9'97497 12°44600 
& oni6-10-1582,10 AD. 
\ days beng drop- 100 3201 Mar. 14 *8888*7 1348662 0-91097 
Centuries ( 1600 1900 1800 1700 | ped. In United 200 3301 Mar. 15 -756942 16°8¢826 16°98155 
A.D. Kingdom, New 9300 3401 Mar. 16 *624998 2035990 5°39752 
new style. 2000 2300 2200 2100 Style began on 
14-9-1752,11 days 
being dropped. 400 3501 Mar. 17 :493054 23 82154 21°41810 
500 3601 Mar. 18 -361109 27:28318 9:88407 
1 2 3 4 &§ 67001 2 3 4 & EG67or0 600 3701 Mar. 19 ‘229165 1:22789 25°95007 
700 3801 Mar. 20 ‘097220 470320 1446145 
eee Bo US Sa eee ah Oe 68 6S ee 
<8 Fae 8 OO. 0" ieee 57 58 59... GO 61 62 
S.i12 18° 14 18 16 17 | 63 64 65 66 67 ... 800 3901 Mar. 20 ‘965276 817851 2-97285 
ee }i8 19 ... 20 91°92 38:7 88 "Go 70° FL... > We ge 900 4001 Mar. 21 ‘833331 11-65383 19:03883 
5 £ 4 1000 4101 Mar. 33 ‘701387 1512914 7°65022 
oni. 2 2 2 $7 ia 2674 76 6 7%. 78. 8 eee 4201 Mar. 23 °569442 18°60446 23°61622 
hei29 30 Sl. 682° 88 84 | Cw. «680 Bl 82 BB, BA 
Be 186-.. 36 387 385°90 8 8 86 87 ...- 88 89 90 
© 140 41 42 43... 44 46 | OL .. 92 98 94 95 ... 1200 4301 Mar. 21 487498 2207977 12:12760 
(46 47... 48 40° 50. SE} 06 07 08. OF a5)... he 4401 Mar, 25 ‘305553 25 55508 0°63900 
1400 4501 Mar, 26 ‘173609 2003039 16°70498 
i i 2 3 4&4 §& 6 7orO 1500 4601 Mar. 27 (041664 267511 621637 
n f Ordinary years. Aug. Feb. June Sep. Apr. Jan. May 
g Mar, Deo. July Oct. 1600 4701 Mar. 27 °909720 6 45043 21:28287 
a8 4 Nov. 1700 4801 Mar. 28 ‘777775 992574 9°79375 
1800 4901 Apr. 10 645831 13 40105 25-85975 
(Leap years Ov; 5. . ike ee A, hee 1900 5001 Apr. 12 ‘513886 16°87636 1437114 


[ Heample.—To find week-day of 26th Jan. 18h4— 
Add 4+ 6+ 65 + 26 and divide the total 41 by 7. Remainder, 6= Friday.) 


. 


: ARYA SIDDHANTA EYE-TABLE 161 
ARYA SIDDHANTA, 
the way in which they are to be used is shown in the specimen problems on reverse. 


represent days and fractions of a day. 


5 ... 120° Seam he AGO" 8... 210° 9 .., 2hOS LO enn erO” 11 ... 300° 12 ... 330° 

Bhidrapada Asyina Karttika MargaSirsha Pausha Magha Phalguna Chaitra, 
Sizaha Kanya Tula Vrisohika Dhanus Makara Kumbha Mina od 
Avani Purattasi Aippasi Karttigai Margali Tai Masi Panguni 
125'4011 156'4358 186°8925 216°7958 246°2044 275°6550 805°1117 334-9200 3652588 
Aug. 16 Sep. 16 Oot. 17 Noy. 16 Deo. 15 Jan, 14 Feb. 12 Mar, 13 


(5) Bhddrapada (6) Asvina (7) Karttika (8) Mdrgaéirsha (¥) Pausha (!0) Magha (11) Phdlguna (12) Ohaitra (13) Chaitra when 


there is an adhika 


month. 
11871223 147°65380 177°1835 206°7141 236°24.47 265°7758 295°3059 3248365 3543670 
7-904 9'880 11856 13°832 15808 17°784 19°760 21-736 23°712 
decimals of a day, and moon’s anomalistic months. Moon’s anomalistic months, 
6 7 8 9 10 11 12 13 14 15 1 month =27°5545 days. 
69061 68905 78748 8'°8592 9°8435 10°8379 11°8122 12°7966 18°7809 14-7653 2 months=55'1090 days. 


21 22 23 24 25 26 27 28 29 30 12 months =330°6540 
20°6714 216558 226401 236245 24°6988 25°5932 265775 27°5619 28°5462 29°5306 13 months = 358-2085 


decimals of a day. (The signs — and + are to be applied to the equation in heavy type and not to the anomaly.) 


"21 ‘22 23 24 ‘25 26 -27 ‘28 ‘29 -30 ‘31 ‘32 ‘33 ‘34°35 ‘36 ‘37 ‘38 39 -40 41 
256 270 283 297 S11 326 341 356 3°72 389 4°05 428 441 460 481 503 5°27 5°54 685 628 693 
11°64 11°52 11°40 11°28 11°16 11°04 10:91 10°77 10°63 10°49 10°34 10:19 10:02 9°85 9°67 9:46 9:25 9:00 871 885 7:67 e For 
15°92 16°03 16°15 16°27 16:39 16°52 16°65 16°78 16:92 17°06 17°21 17°37 17°53 17°70 17°89 18:09 18°31 18°55 18°84 19°21 19-89 tithis. 


25°00 24°86 24°72 24°58 24°44 24:29 24:14 23°99 23°83 23°67 23°50 23°33 23:14 22°95 22°74 22°52 22°29 22-02 
277 2:92 3:08 323 339 356 373 3°91 4°09 428 449 470 493 518 546 579 619 6-99 
11°42 11:29 11:16 11:02 10°88 10°74 10°59 10°43 10:27 10°09 9°91 9°72 9°51 O28 901 871 882 7°55 
16:13 16:26 16°39 16°53 16°67 16°82 16:97 17:12 17°29 17°46 17:64 17°84 18°05 18:27 18°54 18°85 19:28 20:00 
24°78 24°63 2448 24°82 24°16 23°99 23°82 23°65 28-46 23:27 23:07 22°85 22°62 22°38 22°09 21°78 21°36 20°57 
2:99 316 333 3°51 369 388 408 428 450 473 4°98 He a4 Me 6-66 
20 1106 10°90 10°75 10°59 10°42 10°24 1006 9°86 965 O41 915 8 : : 
1635 16°50 16°65 1680 16:97 17:13 17°31 17°50 17°69 17-90 1814 1840 18-71 19°08 19°64 (8 For yogas. 
24°56 24°39 24:22 2405 28°87 23°68 23'48 23°27 23°06 22°83 22°57 22:29 21-96 21°57 21:00) 


year and decimals of a day. (The anomalies are entered in ordinary type and the equations, with appropriate signs, in heavy type.) 
—O1 -—'02 - 03 - 04 -:05 —'06 - ‘07 -'08 -:09 -°10 -‘11 - 12 --13 —14 — 15 -—-16 -—17 --175 -—'176 


21°71 2133 20°62 


£ For nakshatras. 


8 88 91 95 98 102 4105 109 #113 #2116 121 #125 130 185 4141 148 167 166 169°93 
261 257 254 251 247 244 240 237 238 229 225 220 216 213 205 198 188 180 175-63 
santa -‘01 —'00 +'01 +'02 +03 +'04 +05 +'06 +07 +08 +09 +°10 +°11 +°12 +°13 +:'14 +°150 +°151 +'152 
“ 7 one ue 8 98 97 101 105 109 113 4118 123 128 134 141 149 164 167 171-96 
272 268 26392 260 256 252 248 244 240 286 232 227 292 217 311 204 196 181 178 17295 
Arya siddhanta—Odd years. 

: b> w 8 Bx : PS Sk mo. 
ge <4 vee: aes Sige cet. Sis Sues (88 meg 
“Ee mion BR: 8 eh #3 Pe eer yee Re gas 

a 3% ee 6 BGS 282 Ef 8s gh gs FS Se 
| os B Dee ra) Ew. os 5s jo paey =f ee o= Ao oa 
ereeag 83 “23 Ssaay 48 23 Segee ES d22 
Seees 2 BS S3se° #4 ee s00khm £5 5 
Besar = ane pee > Pa Sas A Fs OAs 

n o Pp n ° ip n ° Pp 
“07 . . . "16084 
8-68003 704981 38 82986 29°07937 19882388 75 140104 998913 5 
a 51786 74745 1409862 39 1:08854 1818780 2693169 76 ‘65972 2862815 12:21015 
3 77604 2688648 2114798 40 ‘34722 7:29624 642940 77 ‘91x40 17°73659 1925946 
4 03472  15°49492 064264 41 €0590 25°935296 1347571 78 117708 684502 2630877 
5 29340 460335 769199 42 66458 1504370 2052502 79 143576 2548405 580348 
24238 «(1474126 «43 (112326 415214 001973 BO “6944S = 1459249 12'85279 
4 B1076 praca 2179057 44 38194 22°79116 706904 81 ‘95312 370092 19-90210 
bs 06044 4 1°45924 +«21-28528 «6 @BSC 4062 = 1189959 14118385 BB 121180 2233994 26-95141 
9 32812 2009827 893459 46 89930  1°90803 2116766 83 1:47048 11°44888  6-44612 
10 58680 «©=—«- 920671 «1538890 4&7 «(1°15799 —«:19°64705 066287, BH = 72917 =: O'HGS1—18-49543 
j 98785 1919584 2054474 
. 274573 4248321 «48 41667 «= 8'75549 = 7'71168 «BS +9878 
i pein ie0b417 102792 49 67585 2780452 1476099 BG 124658 = 8'80428_—0-08045 
1 36285 606260 897723 . 50 93403 1650704 21°810830 87 150521 26°94820 —7°08876 
i: 62153 24°70162 1602654 «= 52 -1:19271 61188130500 8B “76889 =—:16'05173 1418807 
3 88021 1881006 2307585 S52 45139 2425041 885432 89 102257 516017 2118738 
‘4036 28125 2379919 0-68209 
: ‘9185 257056 53 ‘71007 1835884 15:40363 90 1281 6 
+ ‘3757 21 "BB703 961987 54 ‘96875 2°467 28 Lesley d : gies ie bee x a ce 
122748 2110630 -~—:1'9476 . 4°7807 
18. 60025  10den9e. -16Gc018 §=— BS 99695 983 1:05729  20°65508 21-*3002 
: 20498 23°71840 56 48011 1021474 8996 ‘ "6550 ‘#800 
aD el 18-4181 821320 57 74479 2885976 1604627 94 191597 = 976852182474 
2 752185 10:26251 $8 1:00847 17-96219 2809558 95 1°57405 —26-40254 837405 
32 "20007 2616088 1731182 59 1°:26215 707068 = 59028 | 9G “88383 Mt ae - qin 
22 uote ~—«15°26980 2436113 GO "52088 25°70966 961959 97 09201 i GLE 9247987 
a M 433 «~StC«'37774«C«S88584«—CGLSC*77951~=«14'B1B10 1668890 98 1385069 2 ace) 146788 
a8 eae 9301677 10:90515 G62 1°:03819 392653 2373822 99 160937 14 668 
qaseo 1219090 179646 © GB 130087 | BBSORES 838202 ADD lL ONSOGS. «—ALATTBE 
37 98437 «(23804 «(25-0037 G4 “55555 11-6739 10'28223 ZOO 7 417 1042593 20-6432 
Hu 24805 © «19°87267 449848 «G5 “81428 «0782431798154 BOO “60417 I @goie4 915466 
35 ‘50174 -«8'98109-«11'51779«« GG_s«d1'07292 ~=—-:19'42144 2438036 400 Tt eae 
30 76042  27°62012 (1859710 67 133160 852989 387556 500 °3 en anor 
: ‘2083 7 
; : 64641 68 60028  27:1689] 1092488 600 ° aa 
31 ee eeaend | Sslia © GO 84806 1627784 1797410 7OO “O7680  24BTIT—B-24048 
ty 53646 94°47602 12°19048 70 110764 5°38578 2502350 800 pcg 174790 682080 
a 79814 1868446 1928974 71 1:26632 2402480 451820 900 a are ek ear 
+ pay 969288 2628905 72 °62500 1313323 11°56751 1000 680 coordi deapth 
35 31250 ©21-38191 «578076 «73 «88868 «= 24167 16'61682 BO0O Tena SAE. We SbLLT 
+2 ‘e118 10°44085 1283307 7% 114236 20°88070 25666] 3000 0416 56675 


162 ARYA SIDDHANTA EYH-TABLE 
q Days counted from March 1 —~ - 
Mar.1 Aprel Mayl Junel Julyl Aug.1 Sep?1 Oct.1 Nov.1 Dec,1 Jan.1 Feb.1 Mar. 1 
March. ..sc00 pana 62 93 123 154 185 215 246 276 307 338 ea 
r Ghatikas 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Fraction of day. ‘0167 0833 -0500° ‘0667 ‘0833 ‘1000 ‘1167 ‘1883 ‘1500 ‘1667 1833 2000 ‘2167 +2383 
Ghatikas 31 32 33 34 35 36 37 38 39 40 41 42 43 44% 
Fraction of day. ‘5167 °5383 °5500 ‘5667 ‘5833 ‘6000 6167 ‘6333 “6500 ‘6667 °6833 °7000 7167 -7333 
Palas aos 1 2 3 4 5 6 7 8 9 10 12 15 17 20 
Fraction of day. *0008 0005 ‘0008 ‘0011 ‘0014 ‘0017 ‘0019 ‘0022 0025 ‘0028 ‘0033 0042 +0047 ‘0055 
NAKSHA 
s Shortest interval in days, from new moon to ending 
Longitude Ordina- Ordina- . Ordina- ina 4. OFdina- se? ; 
ie & sei a of Days 8 = rily 8 Bi s ay S om Be Bi s Cae s oe 
ccmmence- nakshatras. ‘ % Voaisie yesh- © shi- : a ACTA- 4%). Asyt Muicevit: 
ment. Oo Ghai: 6 “the 6 edhe 6 '8"* 6 prone gy ike 
re ‘Sg y Rewale Sh he he 3 09874 5 08023 7 06172 Q 0432111 0247013 0:0620 16 o-8sss 
ft) 0 1 Asvini... ~~ we «10119 S-19993 GG =«(1°8142 «8B «216291 10 -1:4440 12 12590 14 10739 17 1-9007 
Eee 4 2 Bharani . ve §6-2,0288 «~& 30112 7 28261 9 2641011 2456018 22709 15 2:0858 18 2:9196 
26 40 §$ Krittika =o wes 8'0857 SG S«4'0231 «BS 3'83880 10 34530 12 34867914 32828 16 3097719 3:9245 
40 0 4 Rohint 6% .., . 40476 7 5°:0850 9 4850011 4664913 44798 15 4294717 41096 20 4:9364 
53 =. 20 5 Mrigagira .. . 50596 8 60470 10 58619 12 5676814 5491716 56306618 51215 21 59484 
66 40 6 Ardra ... a . 60715 9 7:0589 11 68738 13 66887 15 65036 17 63185 19 6:13834 22 69603 
80 0 7 Ponarvasu ; 70834 10 80708 12 7885714 77006 16 75155 18 73304 20 71454 23 7-9722 
93 20 8 Pushya : 8:0953 11 9082713 8897615 87125 17 8527419 88424 21 81573 24 8-9841 
106 4640 Q Aéslesha a 91072 12 10°:0946 14 9:9095 16 9:7244 18 95394 20 93543 22 91692 25 9-9960 
120 0 10 Magha we ave: 101191 13 111065 15 109214 17 10°7364 19 105523 21 103662 283 101811 36 11-0079 
133 20 11 Porva-Phalguni- ... 11°1310 14 121184 16 11-9334 18 11:7483 2O 11'5632 22 11°3781 24@ 11:1930 27 12-0198 
146 40 12 Uttara-Phalgun! ... 12148 15 131304 17 129456 19 12°7602 21 12°5751 23 12°3900 25 122049 1 13-0318 
160 0 13 Hasta. ... «. 131549 16 141423 18 13-9572 20 13:7721 22 13°5870 24 134019 26 132168 2 14-0487 
173 20 14 Chitra wee ee 141668 17 15°1542 19 149691 21 147840 23 145989 25 14-4188 27 142288 8 15-0556 
is6 40 165 Svati.. .. «. 15°1787 18 16°1661 ZO 15°9810 22 157959 24 156108 26 154258 1 152407 4 16:0675 
200 0 16 Visakha ves eee: 16'1906 19 171780 21 169929 23 16:8078 25 16°6228 27 16-4577 2 162526 § 17-0794 
213 20 17 Anuradh&d... ... 17:2027 20 181899 22 180048 24 17:8198 26 176347 1 17°4496 3 17:2645 6 18:0918 
226 40 18 Jyeshtha ...  ... 182144 21 192018 23 19:0168 25 188317 27 186466 2 184615 4 182764 7 19:10382 
240 0 19Mala... .. .. 192264 22 202138 24 20:0287 26 198486 1 196585 3 1947384 § 19°2884 8 20:1151 
953 20 20 Parva-Ashadha ... 202388 23 21'2257 25 21:0406 27 208555 2 20°6704 4 204853 6 20°3002 9 21-1271 
966 40 21 Uttara-Ashagha ... 21'2502 24 222376 26 220525 1 21°8674 $3 216823 § 214972 7 213121 10 292-1390 
280 0 22 Sravana .. 22°2621 25 23°2495 27 23:0644 2 228798 4 226912 6 225091 8 223241 11 23:1509 
993 20 23 Dhanishta .. ... 23°2740 26 24-2614 1 340763 3 23:8912 5 237061 7 235211 9 23°3360 12 241628 
306 40 24 Satabhishaj ...  ... 242859 27 25°27383 2 25:0882 4 249031 G6 247181 8 245340 10 243479 13 25-1747 
320 0 265 Parva-Bhadrapadaé ... 25°2978 1 262852 3 261001 5 259151 7 25°7300 9 255449 11 25°3598 14 26-1866 
383 20 26 Uttara-Bhadrapadé... 263008 2 27:2972 4 271121 6 269270 8 26'7419 10 265568 12 26-3717 15 27-1985 
346 40 27 Kevati vee eee 97°3217 3 28'3091  § 281240 7 27:9389 9 27°7588 11 27°5687 13 27°3836 16 28-2105 
4 293210 6 291359 8 28:9508 10 287657 12 28°5806 14 28°3955 17 29:2994 
15 29°4075 
YOGAS. 
v Shortest interval in days from new moon to 
Longitude ie . Se : 
at i rl a A ese i beng # Ordina- ive & Ordina- % Ordina- 
commence- 3 Names of yogas. Days. E Vaisi- "| Jyesh- GB Ashd- FB ¢ rily  Bhadrae 3 ,TUy @ _rily 
. bcos 6 6 kha 6 ‘tha 6 dhe 6 Stvana & isda G Asvinn & Karttike 
a“ 27 Vaidhriti ., —... 5 08959 9 05515 18 02071 18 08042 22 04598 26 01154 4 07124 
0 0 1 Vishkamba .. .,, 0°9415 6 1:8374 10 1493014 1148619 1:7457 23 14013 2Y 10568 5 1-6589 
13 20 2 Priti wee -:1'8830 -7—-2'7789 12 24845 15 2:0901 20 2°6872 24 23427 4 19983 G6 25954 
26 40 #£=@ Ayushmat ... -- 28345 8 3720412 3376016 30316 21 36286 25 32842 2 29398 7 3:5389 
40 0 #&Saubhagya .. .. 37660 9 4661913 43175 17 39730 22 45701 26 42257 § 38818 8 44784 
Bu. a0 5 Sobhana we awe 47074 10 5608414 52589 18 49145 23 55116 27 51672 4 48228 Q 65-4199 
66 40 £6 Atiganda .. .., 5°6489 11 6544915 6200419 5856024 64531 1 61087 5 5764810 63614 
80 0 7 Sukarman ... » 6690412 74863 16 7:141¢ 20 67975 25 73946 2 7:0502 6 67058 11 7:3029 
93 20 6: Dhritf >... us . 75319 13 84278 17 808384 21 77395 26 83361 $3 79917 7 7647312 82444 
106 6 40 Q Sula .. + we 84734 14 93693 18 9:0249 22 86805 27 92776 4 89332 8 85888 18 9:1858 
120 0 10 Ganda v» ee 94149 15 103108 19 9°9664 2B 96220 1 102191 5 98747 Q 95302 14 10-1278 
133. 20 11 Vriddhi +» ov 10°3564 16 11:2523 2O 10:9079 24 105685 2 111656 6 108162 10 10:4717 15 11-0688 
146 40 12 Dhruva » ve :11°2979 17 12:1988 21 118494 25 11:5050 8 12:1020 7 11:7576 11 11-4182 16 12-0108 
160 0 13 Vyaghata .. ... 12:2394 18 131353 22 12°7909 26 124465 4 13:0435 8 126991 12 12°3547 17 12:9518 
173 20 14 Harshana - ee 181808 19 14:0768 23 13:7324. 27 13°3879 5 139850 9 136406 13 13-2962 18 13-8933 
186 40 165 Vajra ... «ese 14°1223 20 15:01838 2&4 146738 1 143294 6 149265 10 145821 14 142377 19 14:8848 
200 0 16 Siddhi ae . 15°:0638 21 15:9597 25 15°6153 2 152709 7 15°8680 11 1552386 15 151792 20 15°7763 
218 20 17 Vyatipata ... + 160083 22 16:9012 26 16:5568 3 162124 8 16'8095 12 16-4651 16 161207 21 16-7181 
226 40 18 Variyas tie eo 16:9468 23 178427 27 '74988 4 171539 9 17:7510 13 17-4066 17 17:0622 22 17-6592 
240 0 19 Parigha is - 178883 24 187842 1 18-4398 “5 18:0954 10 18-6925 14 183481 18 18-0087 23 18-6007 
258 20 20 Siva .., « 4, 18'8298 25 197257 2 198818 6 19°0369 11 196340 15 19-2896 19 189451 24 19-5422 
266 40 21 Siddha «se: 19°7713 26 20°6672 FB 20°3228 7 19:9784 12 205755 16 20-2310 2O 195866 25 20-4837 
280 0 22 Sadhya © ve 20°7128 27 216087 4 212648 8 20:9199 13 21:5169 17 21:1725 21 208281 26 21-4252 
298 20 23 Subha...... -- 216543 1 225502 § 222058. 9 218614 14 22°4584 18 22:1140 22 21-7698 27 22-3667 
306 40 -24Sukla... ..  ... 225957 2 234917 6 23:1473 10 22-8028 15 23-2999 19 23-0555 23 22°7111 1 23-3089 
820 0 25 Brabman ..,  «. 23°5872 @ 244832 7 24:0887\11 23°7443 16 243414 2O 23:9970 B4@ 286526 2 24:2407 
233 20 26 Indra... ww  ... 244787 4 253746 8 25:0302 12 24-6858 17 25:2829 21 249385 25 245941 3 25-1918 
346 40 27 Vaidhriti .. ... 25°4202 5 263161 9 26:9717 18 256273 18 26-2244 22 25:8800 26 255356 4 261397 
6 27-2576 10 26:9182 14 265688 19 27:1659 23 268215 27 26-4771 § 27-0741 
7 281991 11 27:8547 15 27:5103 20 28:1074 24 27°7680 1 27-4186 6 28-0156 
8 291406 12 28'7962 16 284518 21 29:0489 25 287045 2 28-8600 7 289571 


17 29:3933 


3 20°3014 


ARYA SIDDHANTA EYE-TABLE 163 
q Days counted from April 1 
Apr. 1 May 1 Jone l July 1 Ang. 1 Sep. 1 Oct, 1 Nov.1 Deo, 1 Jan.1 Feb. 1 Mar. 1 
April... 1 81 62 92 123 154 184 215 245 276° 307 385 
Leap Year, Ap, 836 
15 16 i? 18 19 20 21 22 23 24 25 26. 27 28 29 30 
72500 "2667 *2838 «3000 “8167 °8338« “8500-8667 “3833. «4000 “4167 - 4883. 4500 “4667-483 “Baw 
45 46 47 48 49 50 51 52 53 54 $5 56 57 8 59 60 
“7500-7667 ««°7883_ «8000: «8167 8338-8500 “8667-8833. «9000s 8187-9888 “8300 9667 9838 10000 
22 25 27 30 32 35 37 40 42 45 47 50 52 55 57 6e 
“9061 "0069-0075 = 0083 0089 000701080111. «0117 «012501300189 ‘0144. «0158-0158 “0167 
TRAS. Annual cor: ection. 
moment of each nakshatyra. Argument :—Date of appearance of 1st new nioon in each 
Ordi- Ordi- Ordi- , Ordi- |, Chaitra,  Chaitra, a ring to Table Xs 
® narily @o narily © narily © narily ®whenno {when there The correction corresponding to the decimal portion of the. 
S Miarga-  Pausha Y Magha 3 Phalguna 7. Adhika 9 is Adhika | argument should be subtracted from the nakshatra or yoga 
5 sirsha 6 Ps ro) © Masa © Masa correction corresponding to the integral portion; thus tne 
nakshatra correction corresponding to an.argument 28°53 = O11 
VIII Ix x XI XII XIII tane04 Lee paging is 
18 0°7087 20 05186 22 0:3385 24 0'1484 27 09753 2 0-7902 NAKSHATRAS. 
19 17156 21 15805 23 13154 25 11604 1 19872 3 1:8021 Arg. Corrn, Arg, Corrn, Arg. Corrn. Arg. Corrn, Arg. Corrn. 
2O 27275 22 2.5424 24 23574 26 21723 2 29991 4 28140 ¢ a . 4 5 
ee eek BS: BS608 27 Gee 8200'S 88260 | a a06 ‘01 00075 +30 02244 -59-04418 -88 -06582 
oe fe ee 8 ee RTS Lo Eseaee en oe 02319 60 04488 -@9 06457 
AIRE Roget Os | SE Mareen ta rok ‘32 -02894 -61-04568 -90 -06732 
eae) freee eee og fol | 3 ipemnecengeae pr. on ote ‘91 .06807 
ee ee ee 8? areola aa ‘63 04712 92 ‘0gas2 
es os a olen ee te ae | Sraunneetno esi fol ‘93 06056 
eee PO Ee tt US | et enISR RM RIG Soren scale ‘94 -07081 
diissds 4 i1eio7 @irsose B119106 24 191008 Agirooe | B1ei0s “oB.o0e7s BB cae SP oime “Be OS 
-11°8348 116497 11:4 ‘27 a sae é fs Som eae 29 - ‘62° ‘97. 
4138586 6136735 8 13-4881 10 133033 1314 : ees aa: ee RR, 
5 148705 7 14°6854 9 145008 11 143152 14151421 16 149570 oy Sti 7h epee at Arte on ae eos “td 
G 158824 8 166973 10 155122 12 158272 15 161540 17 15:9689 1g gaeeee ae ee 
7 168043 9 167092 11 165242 13 163391 16 171659 18 169808 | 12 een ee ee eee 
8 17:9062 10 17°7212 12175361 14173510 17181778 19 17-0027 141i eee ee ee 
9 189181 11 18°7331 13 185480 15 133629 18 191897 20 ee = 15108689 -16-01197 -45-03366 -74-05585 
ee Se ee AA OUI |e rcscmoeeniaTs 46 0c ee 05610 
' 0: 18 01346 -47-03516 -76-0 
nies 12s 1s ioc ty seg gone sac [este desus Soc 72 Se 
219589 14 21° : one aaa ag. 7a: 
i3 229658 15 227807 17 225956 19 22-4106 22 232874 aoe 190°78769 +20 01496 4903665 +78 -05884 
1.423:9777 16 23726 18 25°6076 20 23°4225 23 24 071288 -21-01571 5003740 -79 -05009 
ee er ee ne oe 0S A Gen ae sc 21 0-68808 “Ha-ol6ss “De obaie ‘80 -05984 
16 26:0015 18 25°8165 20 256314 22 26:4463 25 oes a 27-0999 | 220°56328 -23-01720 -52-08890 -81 -0e0E9 
ec ca ke Bo aoe TS aiis | PRO4SSARMERRRGOS BS Ghote coon 
Pe os ae ee es Sie s | @acabean Bars. Ba 04000 . Oamne 
ee ee 2? AD 200071 BR ae 25 0°38888 -26°01945 -55 04114 -84-06288 
2 26 0:26408 +27 -02020 -56 04189 -85 06358 
27 0:18928 +28-02094 °57 04264 -86 06433 
ending moment of yogas. ac es se ‘29 °02169 ‘58 04888 -87 06508 
Ordi- Ordi- . Ordi- Ordi- Ohaites Chaites a 
5 ily © narily @ narily @ varily @whenno owhen there YOGAS. 
2 Maree Zz Paushs  Magha Y Phalguna T Adhika G is Adhika 
© firsha © fo) ° © Masa © Masa See note on ANNUAL CORERCTION supra. 
: 2 00236 17 06207 21 02763 26 08784 3 0:5290 | 
9 3096 i3 09651 18 1°5622 22 1:2178 27 18149 4 coe w * x = = 
Peas ccc, no sists Re due Gb eore seme |..0 £110880s Bult L eo care -59 -08212 ‘88 «19949 
ee ek ee cao oe Coe acter 7 was |. oni7 on ere ‘81 -04315 “60 -08851 -89 -12388 
ay ire ga cc. a6 cee 4 sens 6 hase. | 8 SONGCOS COT SE Cele Scuba ‘90 12527 
Mamet, Vor ue Gicos ay om G cease: | 3 suse G4 gear cos coe oo el ‘91 -12666 
ae oes 10 60140 G2 Tall 4 G86C7 G6 74618 10 71106 | 4 358860 “OB (OED “Sa cree Ge 08769 -92 -12805 
eee cents 40 cieea 78082 7 84053 11 80609 | 5 341441 -O6 -00885 -35 -04872 ‘64 -08908 ‘93 12048 
Ee cy no cues BO Bes ta coass | 6 sa7ket OY Olea ee ne ‘65 -09047 ‘94 18084 
17 88414 21 8470 26 9:0941 7 313603 08 01118 87 -05150 ‘G6 00186 ‘98 13223 
; ; 99684 -O9 -01253 +38 -05289 -67 -09326 ‘96 ‘13369 
ee voy Be Gute talccsse’| @oeeree AO ies, 36 teen oe Nem ‘97 “13601 
49 10°7244 23103800 1109771 5106827 10 11-2298 14 AseRes 
os acs) a ieccol Pee? daaelisy 26 12769", 140° S71GIALS Gil 46 -ostes-e0 Oke04 ‘98 -13641 
Doe eeiiwis 4ison5 Biseset ae icones 17 100d 14% 2670087 AG GUID «a4 cvoT 2 toon ‘99 13780 
BZ 135489 2613-2045 4188015 813-4571 ; yon 18146513 | 12 244008 “13 01809 -42 -05846 -71 -opsee 
23 144004 27141460 5147430 9143086 1414 bap iaca, | aelecneeeen Sent ee Cee TER: 00888 
24154319 1150774 6156845 10 15°3401 bs pte 20 165348 | 14 216170 -15--02088 -44 06124 -73 lover 
ee ce sittics G17 sors Aai7sarl Ge ir eare ai ivares. | 18 20985148 Caes7 -A6 oc20s . “Fa. tee 
26 173148 3169704 8 175675 12 17-2281 17 Hi 808 Ga iwsies. | 16 ese 28 es aa cons “ee ate 
2718-2568 4179119 9 185090 18181646 1 : 17 174418 -18 02505 -47 -06542 76 ‘10578 
‘ 8 1:60494 19 02645 -48 06681 -77 -10798 
188684 10 19'4505 14191061 19 19°7032 23 193588 | 18 1 oy ae we 
A le aioe 11 20:3920 18 20-0476 20 20:6446 24 20'3002 19 1-46575 ‘20 02784 -49 06820 78 -10837 
So) os 25 sh orco, ar ava aaeaeas Gear isn: |'90 Lete8e 24 Medes “80 -00050 70 -100rk 
$ sa00es 9 226104 ia 292164 18 928720 a3 23°4691 27231247 | 21 118787 ‘22 -03063 ‘51 07098 ‘80 .11115 
; 244101 1240662 | 22 1:04818 *23 -08291 °52 07238 ‘81 -11274 
6 239053 10 23°5609 15 24'1579 19 23'8135 2424 090899 +24 03340 ‘83 07377 ‘82 ‘11413 
7 248408 11 246028 or pe ae i 3s 36-2096 3 20408 Fy 076980 -25 -03480 ‘54 07516 ‘88 ‘11558 
F 44:38 * ‘ : 0°68061 *26 :038619 ‘55 ‘07655 ° ‘11693 
Bee eee 1D rrastd GDATETOR aaeires Garesss |S6 OADLAR “AP O87EG EO cree “OB tikes 
10 2 eiaT 1.292088 ZO 28604 BAIWEZ0 B11 6267736 |B7 095828 -BB OBs07 “BY V1084 “BG “11670 
112861 36 20-2008 25 29:4625 28 0:21804 -29 04036 ‘68 08073 ‘87 12109 


29 0:07886 
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Day of solar 


OCONOaPADHO 


ARYA SIDDHANTA EYE-TABLE 


y Calendar to be used with Table II, as directed in specimen problems, for ascertaining the A.D. month 
and day corresponding to any solar date, lunar tithi, nakshatra, yoga or karana. 


each tithi. 


year. 
- Tithi No. 
c’s An. for 


Ending mo- 


ment of tithi, 


18 12°797 
14 13°781 
15 14765 
4 15°750 
2 16734 
3 17°718 
4 187708 
§ 19°687 
6 20°671 
7 21°656 
8 22640 
‘6244 9 23:'624 
‘6088 10 24609 
*6982 11 25:593 
6775 12 26577 
‘6619 13 0:007 
‘5462 14 0:992 
‘5306 16 1-976 


Jyeshtha. 


6149 2960 
4998 3945 
4929 
5918 
6898 
7882 
8866 
9°861 
9 10835 
10 11°819 
11 12°804 
12 13°788 
18 14778 
14 15°757 
16 16°741 
1 17°726 
2 18°710 
3 19694 
4 20679 
§ 21°663 
6 22:647 
7 23°682 
8 24616 
9 25°600 
10 26:585 
0016 
0'999 
1:983 
2968 
8952 


CONT crim co bo es 


‘0612 15 


Ashadha. 


0455 
0299 
‘0142 
‘9986 
‘9829 


4°936 
5921 
6905 
7889 
8874 


Om CO Do 


Ending mo- 
ment of tithi. 
Tithi No. 
@s An. for 
each tithi. 


Day of solar 
year. 


Ashadha=cont. 


6 9858 
7 10°842 
8 11'827 
9 12°811 
10 13°795 
1l 14780 
12 15°764 
13 16°749 
14 17:738 
15 18°717 
1 19°702 
2 20686 
3 21°670 
4 22°655 
5 23°639 
6 24623 
7 25:°6v8 
‘7018 8 26592 
‘6856 9 0:022 
‘6700 10 = 1:006 
6543 11 1°991 
‘6387 12 2°075 
‘6231 13 3:959 
6074 14 4°944 
6918 15 6928 


‘9673 
‘9516 
9860 
‘9203 ° 
9047 
"8891 
8734 
"8578 
"$421 
‘8265 
‘8108 
*7952 
7795 
‘7683 
*7482 
“7826 
‘7169 


Sravana. 


"6761 
*6E05 
"5448 
*5292 
6185 | 
‘4979 ° 
“4822 
"4666 
*4509 
4353 
"4196 
"4040 
8883 
‘8727 
‘3571 
"3414 
3258 
3101 
*2945 
‘2788 
2632 
2475 
‘2319 8 
2162 9 


Ll 6912 
2 7897 
3 8881 
4 9865 
5 10°850 
6 11834 
7 12°818 


9 14°787 
10 15°771 
11 16°758 
12 17°740 
13 18°725 
34 19°709 
165 20°693 
1 21678 
2 22°662 
3 23646 
4 24631 
§ 25°615 
6 26599 
7 0029 
1013 
1998 
2°982 
3'966 
4951 
5936 
6'920 
7°904 


‘1880 14 
12238 15 


Bhadrapada. 


119 ‘1067. 1 8888 
120 ‘0911 2 9873 
121 ‘0754 2 10857 
122 0598 4 11841 
123 0441 5 12826 
124 ‘0285 6 13810 
125 01238 7 14794 
125 9972 $8 15779 
126 ‘9815 9 16763 
127 ‘9659 10 17:747 


8 13803. 


<) ome | ‘ o a3 
laren | 
ea ia ad) 
eo? 29 48 din 
pb, > c = = rs} 
3 ea ge CS 
Q & FE woe 
Bhadrapada=—cont. 
128 -9502 11 18732 
129 ‘9346 12 19°716 
130 ‘9189 13 20-700 
131 ‘9033 14 21:65 
132 ‘8876 15 22:669 
133 8720 1 23654 
134 ‘8563 2 24-638 
135 -8407 3 25-422 
136 ‘8251 4 26:807 
137 ‘8094 5 0-086 
138 -7938 6 1:021 
139 -7781 7 2:005 
140 ‘7625 8 2:989 
141 :7468 9 3-974 
142 ‘7812 10 4-958 
143 ‘7165 11 5:942 
144 :6999 12 6427 
145 ‘6842 13 7:911 
146 ‘6686 14 8596 
147 :¢529 15 9:880 
Aégvina. 
148 ‘6878 1 10°864 
149 ‘6216 2 11°849 
150 ‘6060 3 12°883 
151 °5904 4 13°817 
152 ‘5747 56 14802 
153 ‘5501 6 15°786 
154 ‘5434 7 16770 
155 ‘5278 8 17°755 
156 ‘5121 9 18739 
157 :4965 10 19°723 
158 -4808 11 20°7U8 
159 -4652 12 21°692 
160 ‘4495 13 22°676 
161 ‘4339 14 23°661 
162 °4182 15 24645 
163 -4026 1 25°630 
164 ‘38869 @ 26614 
165 ‘3713 3 0°044 
166 ‘3556 4 1°028 
167 3400 § 2°012 
168 ‘3244 6 2'997 
169 ‘3087 7 3981 
170 :2981 8 4965 
171 :2774 9 5950 
172 ‘2618 10 6934 
173 ‘2461 11 7:918 
174 2305 12 8903 
175 :2148 138 9887 
176 ‘1992 14 10°872 
177 ‘1885 15 11°:856 
Karttika. 

178 ‘1679. 1 12840 
179 (1522 2 18:826 
180 ‘1366 3 14-809 
181 :1209 4 15°793 
182 ‘(1053 5 16778 
183 ‘0896 6 17°762 
184 ‘0740 7 18746 
185 -0584 8 19°73] 
186 ‘0427 9 20715 
187 ‘0271 10 21:699 
188 ‘0114 11 22°684 
188 9958 12 23°668 
189 ‘9801 13 24652 
190 ‘9645 14 25637 
191 ‘9488 15 26621 


be ee 5 os 
a B's. 3, a 
So tes ee a 
SS Se 2 <2 
al ao. - ve es 
£ ag Bho ® 
Karttika—cont. 
192 9332 41 0051 
193 °9175 2 1:035 
194 ‘$019 3 2020 
195 ‘8862 4 3:004 
196 ‘$706 5 3:988 
197 8549 6 4973 
198 ‘8393 7% 5:957 
199 8236 8 6941 
200 ‘8U80 9 7926 
201 ‘7924 10 8919 
202 ‘7767 11 + 9°894 


‘7611 12 10°879 
‘7454 13 11:863 


205 ‘7298 14 12:848 
206 ‘7141 15 13832 
Margaégirsha. 
207 6955 1 14816 
208 ‘6828 2 15801 
209 ‘6672 3 16785 
210 ‘6515 4 17°769 
211 ‘6359 5 18°754 
212 ‘6202 6 19°738 
213 ‘6u46 7 20°722 
214 ‘5889 & 21'707 
215 ‘5783 9 22°691 
216 ‘5576 10 23°675 
217 ‘5420 11 24660 
218 °5264 12 25°644 
219 ‘5107 18 26628 
220 °4951 14 0°058 
221 ‘4794 15 1:43 
222 4638 1 2:027 
223 ‘4481 2 ZSOll 
224 4325 3 3996 
225 4168 4 4980 
226 4012 § 5'964 
227 :3855 6 6949 
228 ‘3699 7 7°933 
229 3542 8 8917 
230 ‘3386 9 9:902 
231 ‘3229 10 10886 
232 ‘3073 11 11:870 
233 ‘2916 12 12°855 
234 ‘2760 13 13:839 
235 :2604 14 14824 
236 ‘2447 15 15:808 
Pausha, 

237 ‘2291 1 16:792 
238 2134 217:777 
239 1978 3 18761 
240 1821 4 19°745 
241165 5 20°730 
242 ‘1508 «6 21°714 
243 -1352 7 22:698 
244 ‘1195 ‘8 23:683 
245 (1039 9 24667 
246 -0882 10 25:651 
247 ‘0726 11 26:686 
248 ‘0589 12 0065 
249 0413 13 1:050 
250 ‘0257 14 2°084 
251 :0108 15 8019 
251 :9944 4 4003 
252 ‘9787 2 4'987 
253 -9631 $3 5:972 
254 9474 4@& 6956 
255 9318 § 7940 


& ola / 8-3 
et, es) 6. ee 
DK ey va gs 
3S 86 3 <4 
‘ag pA Te +» 8 
a SF 8 0 
a Re ie 
Pausha—cont. 
256 ‘916i 6 8-925 
257 3005 7 9-909 
258 ‘8818 8 10°893 
259 ‘8692 9 11'878 
260 ‘8535 10 12'862 
261 ‘8379 11 13°846 
262 ‘8222 12 14631 
263 ‘8066 18 15815 
264 ‘7909 14 16°799 
265 ‘7753 15 17°784. 
Magha. 
266 ‘7597 1 18°768 
267 ‘7440 2 19°753 
268 ‘7284 3 20°737 
269 ‘7127 4 21°721 
270 ‘6971 5 22°706 
271 ‘6814 6 23690 
272 ‘6658 7 24674 
273 ‘6501 8 25°659 
274% 6345 9 26°643 
275 ‘6188 10 007% 
276 ‘6032.11 1-057 
277 5875 12 2-041 
278 ‘6719 13 3°026 
279 ‘5562 14 4010 
280 ‘5406 15 4995 
281 5249 41 5:979 
282 ‘5093 2 6963 
283 ‘4937 3 7:948 
284 ‘4780 4 §982 
285 -4624 § 9916 
286 ‘4467 6 10°901 
287 ‘4311 7 11°885 
288 ‘4154 8 12:869 
289 ‘3998 9 13:854 
290 ‘3841 10 14838 
291 ‘3685 11 15822 
292 ‘3528 12 16807 
293 ‘3372 13 17791 
294 3215 14 18775 
295 °3059 15 19°760 
Phalguna. 

296 :2902 1 20°744 
297 :2746 2 21:729 
298 :2589 3 22°713 
299 :2433 4 23°697 
300 -2277 5 24882 
301 ‘2120 6 25666 
302 ‘1964 7 26650 
303 ‘1807 8 0-080 
304 1651 9 1:064 
305 :1494 10 2-049 
306 13388 11 3033 
307 ‘1181 12 4617 
308 (1025 13 5:002 
309 ‘0868 14 68986 
310 0712 15 6971 
311 0555 2 7:955 
312 0399 2 8939 
313 0242 3 9-924 
314 0086 4 10908 
314 9929 § 11°892 
$315 9773 6 12:877 
316 9617 7 18861 
317 9460 8 14845 
318 9304 9 15°880 
319 ‘9147 10 16814 


be “_ = 
S $5 . $8. 
e:, jae <3 
ra “er 
«3 #6 3 4 
PP ome. 8 
> SA 2a g.- 
Qa Bg bs 
Phalguna—cont. 


320 ‘8991 11 17:°798 
321 °8834 12 18°783. 
322 ‘8678 13 19767 
323 8521 14 20°751 
324 ‘8265 15 21°736. 


Chaitra (when there 
is no adhika masa). 


. 8208 
*6052 
7895 
7789 
‘7582 
"7426 
"7269 
7118 
8957 
6800 
6644 | 
6487 12 
6331 
‘6174 
‘6018 
‘5861 
5705 
5548 
‘5392 
5235 
‘5079 
4922 
4766 
‘4610 
“4458 10 18°790 
‘4297 11 19°774 
‘4140 12 20°759 
8984 18 21-748 
"8827 14 22°727 
‘3671 18 28:712 


1 22°720- 
2 23°705- 


Chaitra (when there 
is adbika masa), 


355 ‘3514 1 24-696 
356 ‘3358 2 25-681 
357 °3201 38 26-565 
358 3045 4 0-095 
359 2888 5 1-079 
360 ‘2732 6 2-063 
361 °2575 7 38-048 
362 2419 8 4082 
363 2262 9 5016 
364 -2106 10 6-001 
365 ‘1650 ll 6-985 
366 ‘1793 12 7-989 
367 1637 18 8-954 
368 ‘1480 14 9-938 
369 ‘1324 15 10-923 
370 1167 1 11-907 
3711011 g 12-891 
372 ‘0854 $3 13876 
373 0698 4 14-860 
374 (0541 § 15844 
375 0385 6 16-829 
376 0228 7 17-818 
377 (0072 8 18-797 
377 9915 9 19-782 
378 -9759 10 20-766 
379 °9602 11 21-750 
380 9445 12 22-735 
381 ‘9290 13 23-719 
382 91388 14 24-703 
383 8977 15 25:688 
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BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLE—Specimen problems. 


This eye-table alone will enable any one to solve correctly, to four places of decimals of a day and by a single working, any problem in 
solar dates, nakshatras or week days, for 1,600 years, i.e., from A.D. 400 to A.D. 2000 by the Brahma Siddhanta and from A,D. 900 to A.D. 
2000 by the Siddbanta Siromani. ‘The tables of equations are given totwo places of decimals in the abridged sections @ toi of the 
eye-table—see next page—and to four places of decimals in the unabridged sections e to i of the same table, pages 187 to 194 below, 

The computation of the ending moment, whether of a tithi or of a nakshatra or of a yoga, always comprises four processes; (2) to find 
the mean ending moment, (2) to find the anomaly or anomalies for that moment, (8) to find the equation or equations corresponding to the 
anomaly or anomalies, and (4) to add together the mean ending moment and the equation or equations, 


Problem I.—Required to find the ending moment, by Brahma Siddhénta, of Ashddha, Sukla 12, A.D, 484. Note stages (1) to (11). 


Commencement of solar year. Col, L. Days in solar year or sun’s anomaly. Col. 2. ~"~ Moon’s anomaly. Col. 3, 


A.D, 400 eee .. Mar, 1661677 k foe D. 400 . 2470841 1] 20'4106 m 
84 years nA Fy ‘70875 m | 1st new moon } gy years °56601 0 13°4989 p 
pale ca in solar year. Meter rie 25'2744 (2) (1st N.M. in 8.Y.), 
AD. 484 Mar. 17°82562 (1) {AD 484... 25°2744 (2) Spee: 


N.B.—This, by itself, is a valuable piece of 
information, giving the English year, 
month, date and fraction of day on which iti for ‘Auhagha new moon 0001) B 
a particular Indian solar year between A.D. 

400 and A.D. 2000 commenced, and it may| ” 


— 56°1090 (2 anom. months). 

4075 (8) (Cs An. at 1st N.M. in §.Y.). 
+3:952 ¢ 
12 tithis w=) 1ngi22 @ | +1812 4 


. 96'1478 (4). 19°839 (5 
Reape ose a C4 | par COs eqaton (8) 
Rana, tor BBY ONS. O° Add sum of ©’s & (’s eqns. + °3641(9)| 19-792 (7) 
: : ©’s eyn. for 96:15 a. (4) 

ro ee ee 96°5119 + ‘41 [¢’s eqn. for 19°84 d. (5)]J 
| Note how stages (1), (2), (3), (4), (5), || 4dd commencement of solar or 9656 dad. = — '0466h(6) 
| (6), (7), (8) and (9) are successively || year, A.D. 484 ... » Mar. 17°3255(1)| (’s eqn. for 19°792 d. 

arrived at and then add (4), (9) and (1), - CPS 8 .. + *4107e(8) 

as shown in column 2, Mar. 1138374 (10) | gum of @'s and ¢’s eqns. + "3641 (9) 


f March 1 is, by eye-table, June 1; ... q .”. the 113th day from March 1 is, by eye-table, June 21. . : 
a Sit wreck aah of 21 J une, 2D. 484, we have, by eye-table j, 2+ 0+ 3 + 21 = 26; 26, divided by 7, leaves remainder 5 = 
8374 of @ day is 50 ghatikas and 15 palas. : : : 
sacra can a "es Thateday ois une, A.D. 484, at 50 ghatikas 15 palas after mean sunrise, which is identical with 
ikehit’ in Introduction to Fleet’s Qupta Inscriptions (1888), p. 157. e ‘ 
See anal Ptian TE Beaatead the ending eeraabi by Stddhanta Siromani of the same titht, Ashédha, Sukla 12, A.D. 484. : 2 
Th cess and details are the same as those given in example I fora tithi by Brahma siddkanta, except that (1) k,1,m are slightly 
i ae ill be seen from the eye-table, (2) o and p present minute differences, also explained in the eye-table and (8) the sun’s 
aiperens tive has to be diminished by the following quantities, before finding out the equation. For each Kaliyuga century in the first 
i wine make the correspondiag deduction from ©’s An. shown in the second line :— 
pe Y 3000 3100, 3200, 8300, 3400, 3500, 3600, 3700, 3800, 3900, 4000, 4100, 4200, 4300, 4400, 4500, 4600, 4700, 4800, 4900, 5000 
K.Y. "78. —-78, —'79,—'82, —'85,—88, —"91, —'94, —'97, — 1-00, — 1:03, ~ 1:06, — 1:09, — 1:12, —1°15,— 1°18, 1°21, — 1°24, — 1°27, — 1°80, ~ 1°83 
—'78, : 


; days. 
For K.Y. 3685 == A.D. 484, we deduct ‘90 day from sun’s anomaly, according to the above table. , 
‘he working for a Siddhanta Siromani tithi is a8 follows :— 
SS SS ae aes ’ et 
Commencement of solar year. Col, 1. ©’s anomaly. Col. 2, ¢’s anomaly. Col, 3, 
Mar. 166112 k 247918 1 20'3880 m 
eee "7087 n 05672 0 13'4971 p 
oes a oe Mera) —- 25'3200 (2) 
’p eqn. for 95°71 d., 25°3290(2)| 591641 (m + p+ (2)]) 
tee 96:904. (4) —55°110 (2 anom. months) 
"0-90 a* + ‘41 4, 4:054 (3) (€’s An. at lst N.M. 8.Y.) 
{¢’a eqn. for 19818 d.] -.. — 0438 h (5) 3:952 ¢ 
#6's An. 96°20 d. (4) should be diminished : 50°0612 b 11812 a 
by 0°90 d. for K.¥. 3500 to 3600 acc. to| Add for Ashadha new moon ... ee 19818 ((3) +e+ a]. Cs eqn. for this 
Siddhanta Siromani. See note supra. Add for 12 tithis pase cata wee pare “UB is + “41. 
; . for 19774. ; pays >’s eqn. 
oo a, = ees Ada (2), b and d 962024 (4) | ~ OH TS 
ME... *8667. (8) hivqrcs haw at, rey her oy 
Add (5) and (7) .». + °3687(8) | x 18867 (8) || Note how stages (1), (2), (3), (4), (8), | 


17°3199 (4) (6), (7), (8) are successively arrived at, 
| Add (4), (8) and (1) .. Mar. 113°8890 (9) shown in column 2. _ 


7: i} b Thursday (j) Tune 21, q 583 ghatikas, 21 
; ad f month, ghatikas and palas, becomes ine <. t 
1 age Lae nine Sek eetieat with Mr. Dikebit's result in Introduction to Fleet’s Gupta Lager Be ay foe = 10) 
? . y 
Panic IIT.—Required the ending snoment by Brahma Siddhanta of No. 17 Anurddhé Nakshatra in June, A.D. 484. Stages of work LtoLy 


a 
i 


| Days. ve: ae days. 
9°66 ‘ 
Ashida new moun, A.D. 484 (Table IT, p. 218, and footnote) cae oe te .., | June zi 305 | ((3) + ec] 
= . 10°58 
Shortont interval fromAshidin new moon toNo.17 Anaraans Natsbabe | ey] Page | 98 
Nak. correction for A.D, 484-85 is that corresponding to 20°27 = June B062 (III) ise? (£0) 
‘ ih 34 
(f) (s Naksh. eqn. for Anom. of 18'82 (II) days, is on ne tre ; June 20°06 (IV) 


I A 5 SO Oe repay ER {LHS (SRL ES Ge rey 
(IV) Nakshatra Anuradha (No. 17) ended on Wednesday j 20 June, A.D. 484, at ‘86, yes 52 OE on a ee ce 
Problem IV.-—Required the ending moment by Brahma Siddhanta of Yoga Sukla (No. 24) in June, A.D. 454, g ‘ 


Sinan scones 


| 
Days. @®’s Anom, days. | Cs Anom. days. 


9°66 25°28 (2) 4:07 (3) 
Ashadha new moon, A.D. 484 (Table II, p. 218, and footnote)... ‘hs .. | dupe Artes. | i 505 : 
| Asha ; ine + 10°57 + 1057 v ie 57 ov 
interval from Ashadha new moon to No. 24 Yoga Sukla v PIs | 
Ra colcacsion for A.D. 484-85 is that corresponding to an arguinent of a owm) + 0:50 (A) | + 0:59 (A) 
. 96-27 days, ic. 063 Ww minus O04 xdvuy .. pis is ‘es cr tes fast i 118 a 
| ‘ "83 95'50 (C) + V04(3 ; 
Sun’s yoga equation (i) for 95:49 d. + °384 (C's eqn.) d. = + :04d.4 .. | June 20°83 (B) Qo ©'s Yoga equation, 
Moon’s yoga equation for 19°22 days (D) is 4+ 34d: = + °34 d.g. 4.98 (F) 959 (D) 
Sum of sun’s and moon’s yoga equativis 1-+ g = + '58 (F) aK rr Y me: 


ers : 

(haat SE: rae : 3 : i u Thursda ) 24 June 
/ Gadinc moment of pou No. 24 Saklo (CB) + (B)) = June 2021 = 18 ghatikes (r) after moan eanrise 0 varsday (j ’ 
nding p , : ; 
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EYE-TABLE FOR BRAHMA SIDDHANTA 
NOTE.—The different sections of this Table are lettered in order from a to y and 
All the figures, except where otherwise indicated, represent days and fractions of a day. 


e Order of signs of zodiac or risis and ©’s Long. at commencement. Lt? S 5. 80" 3... 60° Mn 90° 
Bengal solar month 4. © ss aes tet ten, oes tem oe ae ee WC. Jy eshtha Ashidha, — Srévena 
Tamil and Malayalam solar months; also names of rasis ws ie aed ..  Mésha Vrisbabha Mithuna Karkatika 
Tamil solar months... ase e . Gee w. Chittirai Vaigasi Ani Adi 

a Moment of sankranti in days of nee year, ana Sokaitny of a aay (Br. Sid.) .. 00 30°9316 62°3456 93°9677 

” 5 09 (Sia. Sivou: 00 30°9109 62'3111 93°9812 
English date corresponding to each sankranti (A.D. 1900) oo va ase acpi <a Br May 12 June 11 July 14 
Lunar month: each month commences before sankranti noted in newt column .,, (1) Vatsdkha (2) Tyeshtha (3) Ashadha (4) Sr@vana 
Db Increase in days, (1) of lunar months, (2) of sun’s anomaly = age vee 29°5306 59°0612 88'5918 
c a of (’s An, when interval between Mésha sank. and Ist N. M. in sol. 1'976 3'952 5°928 


r. is 0°00 da ; 
. A Tithi equivalents in days and 


08 687 hr 7 : 
Samah 3 9843 = 1'96 29581 «= 89374 = 49218 
d Tithi equivalent in days ua aie as ee a ee Ree ie 16 17 18 19 20 

15°7496 16°73840 17°7182 187027 19°6871 
e, f, g Moon’s equation of the centre and moon’s anomaly in days and 
700 ‘01 ‘02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11 ‘12 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19 ‘20 
0°00 O12 024 O85 046 058 O70 O82 OY4 1:06 117 1:°2°9 142 153 166 41°79 1°92 2°04 216 2°29 241 
13°78 13°68 18°58 13°49 18°39 13°29 13°20 18°10 13°00 12°90 12°80 12°70 12°60 12°50 12°40 1229 12°19 12°CB 11°98 11°87 11°76 
18°78 18°87 18°97 14°07 14°16 14°26 14°36 14°45 14°55 14°65 14°75 14°85 14°95 15°05 15°16 15°26 15°37 15°47 15°58 15°69 16°79 
27°65 27°44 27°32 27°20 27°09 26°97 26°85 26°74 26°62 26°50 26°38 26°26 26°14 26°02 25°89 25°77 25°64 25°52 25°39 26°27 23'14 
0~0 O12 O25 O87 O50 O62 O76 O87 1:00 118 1°26 1°39 152 165 %179 1°92 2°06 2:19 2°38 2°47 2°61 
13°78 13°67 13°57 13°46 18°36 13°25 13°15 18°04 12°94 12°88 12°72 12°61 12°50 12°38 12°27 12°15 12°04 11°92 11°80 11°68 11°56 
13°78 13°88 13°98 14°09 14°19 14°30 14°40 14°51 14°62 14°73 14°84 14°95 15°06 15°17 15°29 15°40 15°52 15°68 15°75 15°87 15°99 
27°56 27°48 27°31 27°18 27°06 26°93 26°81 26°68 20°65 26°42 26°29 26°16 26°03 25°90 25°77 25°63 25°50 25°36 25°22 25°08 24°94 
0°00 O13 0°27 O40 0:58 0°67 080 094 1°07 121 1°35 149 133 178 1:92 206 2:21 2:36 250 266 282 
13°78 13°66 13°55 13°44 13°32 18°21 18°0% 12°98 12°86 12°74 12°63 12°51 12°38 12°26 12°14 12°01 11°89 11°76 11°63 11°60 11°36 
18°78 13°89 14°60 14°12 14°28 14°35 14°46 14°57 14°69 14°81 14°98 15°04 15°17 15°29 15°42 15°54 15°66 15°79 15°92 16:05 16°20 
27°55 27°42 27°29 27:15 27:02 26:89 26:75 26°62 26°48 26°34 26°20 26°07 25°92 25°78 25°64 25:49 26°35 25°20 25:05 2490 24°74 
h For Tithis. Sun’s equation of the centre and sun’s anomaly in days of the solar 


+'178 +°175 +°17 +°16 +°15 +°14 +°13 +°12 +°11 +'10+°09 +°08 +'07 +°06 +'05 +:04+'03 +°02 +'01 +':00 
359 1°16 8 16 23 29 84 38 42 47 50 54 68 61 65 68 71 76 78 81°23. 
351 344 337 3828 822 816 811 307 3802 298 294 291 287 284 280 277 274 270 267 263°86 


i For yogas.—Sun’s equation —°154 —'153 ---15 -'14 -'13 —-12 -*11 -10 -‘09 -‘08 - 07 — ‘06 -:05 -:04 —03 
» Anomaly } 355°2 361 3° 16 28-29-86 4e 45 40. a ee 
in days of solar year 355°32, 350-343. 8310828) 816 S810 805 §=6—800 0206S 291 87) 288279875 


++) 1 +4491 


++11 


j Perpetual almanac for European calendar. saga: a Pye age 
: 0 =| ° — o¢ eS 
(N.B.—Heavy type means week-day, Sunday being 1, Monday Q, etc.] € g Re = & . B83 
5 Deere: 3 4, 5 6 ZorO N.B.—B.C. years & Hass 2s oa = § s 
8001 3101 8201 should be made 2 BESas FS EAS ~ wwess 
Centuries | 2201 2401 2501 2601 2701 2801 2901 positive thus: 44 M4 a 2 ra ne 
BC 1601 1701 1801 1901 2001 2101 2201 | B.C, is 57th year Brahma Siddhanta. 
' 901 1001 1101 1201 1801 1401 1501 of century begin- Bc. k | m 
201 301.401 501 601 701 801 | ning with 101 0 3102 Feb,15 °82708 2°17292 1-9988 
L : =10% —see page 14 15101 Feb. 16 ‘08552 20°8120% 9:0381 
J of te Text. A.D. 
VN, - ae bad 3501 400 Mar. 16 ‘61677 24°70841 20°4106 
: as i- 3601 500 Mar.17 ‘46052 2819466 89269 
dca aturies 400 300 200 100 0 | peg et 3701 600 Mar,18 °30427 '2'15032 24-9963 
xc, on. : 1 5 iy 
1200 1100 1000 900 800 700 600 4~10-1582 and as eae te oe Oise eae 
an eis. I 8901 800 Mar.19 ‘89177 912282 20274 
1700 1600 1500 1400 1800 New Style began 4001 900 Mar, 20 °83552 12°60907 180975 
} on ae 10, 4101 1000 Mar, 21 °67927 1609582 6°6130 
rop- 4201 1100 Mar, 22 °52302 19°58156 22°6831 
bei ll Se 1900 1800 1700 rele mere 4301 1200 Mar. 23 °36677 2306781 11°1987 
4401 1300 Mar, ; : 26 
new Fatyic. 2000 2300 2206 2300 Style began. ua 4501 Aioo Mor, 35 he yietes ptlo4 
14-9-1752, 11 days 4601 1500 Mar, 25 ‘89802 3°99598 4°2999 
being dropped. 4701 1600 Mar. 26 °74177 7°48228 20°3700 
1 "58 "968 . 
Cer ig ge heeeee i, 3 3 <0 9 oe _ - Mar, 27 "58552 10°06848 _8'8855 
Pa 3° a * he eee 52 58 54 BS 56 UROL a500 abe dt thee oe 
S47 ww 8 8 WW Me) ee) be Bo 6... 60> BL Beene ero ae 
eo) ia 16) 14 (15 3, eee 3 44 66. 66 Brome Siddhanta Siromani. 
pk 1810): .,.: 90° oi Sees SS.60 70 7 Lee EBC, k m 
0 3102 Feb.15 ‘82808 2°17197 19979 
$4). o4 695. 20... 97) “Ree 4°75 3. Ye 97". Faas 1 8101 Feb. 16 ‘00095 20°81110 vost 
uo 30 gL is a BS 34 <2 80) S1 82> 88s eee A.D, 
bs Be OP ee , a: 85 86 87 .. 88 89 {0 8501 400 Mar. 16 61120 2476179 20°38 
O (40.541. 49 2 . 4 Bl she) B2 > OB o-94 SOR 4001 900 Mar, z0 ‘82908 12°67021 18-0168 
6.47. 48 (40° “Ge Glee eee cy ng gp eee 4101 1000 Mar, 2! ‘67265 16'15800 65278 
4201 1100 Mar, 22 ‘51621 19°64580 22-6998 
: 1 2. Soh 8 6 7orO 4301 1200 Mar, 28 *35978 23°13360 11°1156 
A Ordinary years. Aug. Feb, June Sep. Apr. Jan. May 4401 1300 Mar, 24 ‘20835 26'62139 27-1773 
*e Mar. Dec, July Oot, 4501 1400 Mar, 25 ‘04691 0°57862 i5 5 6907 
FI Hav 4601 1500 Mar. 23 ‘89048 4°06641 4°2042 
Stee yeire _... Fob, 2) aaa as 4701 ae Mar. 26 °78404 7°55422 20'279] 
4801 1700 Mar.27 ‘57761 1104203 
{ Bvample.—To find week-day of 26th Jan, 1844— 4901 1800 Apr. 9 42117 1452982 senses 


Add 4+ +5 + 26 and divide the total 41 by 7, Remainder, 6 = Friday.) 5001 1900 Apr, ll ‘26474 18°01762 13°367] 
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AND SIDDHANTA SIROMANI. 


the way in which they are to be used is shown in the specimen problems attached. 
The Table is the same for Brahma Siddhanta and Siddhanta Siromani, except under a, k, 1, m, 0, p 


5 ..120° 6...150° 7...180° 8...210° 9... 240° 10,..270° 11,.,300° 12.,.330° 
Bhadrapada Aévina Karttika MargaSirsha Pausha Magha Phalguna Chaitra 
Sithha Kanya Tula Vrischika Dhanus Makara Kumbha Mine — 
Avani Purattasi - Aippasi Karttigai Margali Tai Masi Panguni 
125°4471 1564872 186°9415 2168368 246°2983 275°6719 305°1177 334°9233 365°2584 
125°4213 156°4805 186'9562 216°8699 246'3774 275°7160 305°1533 334°9385 365°2584 
Aug. 15 Sep. 15 Oct. 15 Nov, 14 Dec, 14 Jan, 12 | Feb, 10 March 12 
(5) Bhadrapada (6) dévina (7) Karttika (8) Margosirsha (9) Pausha (10) Mdgha (11) Phdlguna (12) Chaitra (13) Choitra when 
ae ee aniin 
month, 
118°1223 147°6530 17771835 206°7141 236'2447 265°7753 295°3059 324°8365 354'3670 
7'904 9°880 11°856 13'832 15°803 17°784 19°760 21°736 —:23°712 
decimals of a day, and moon’s anomalistic months. Moon’s anomalistic months. 
6 7 8 9 10 11 12 13 14 15 1 month = 275545 days, 
59061 68905 7°8748 88592 9°8435 10°8379 11°8122 12°7966 18°7809 14°7653 2 months = 55°1090 days, 
21 22 23 24 25 26 27 28 29 30 12 months = 830°6540, 
20°6714 21°6558 22°6401 23°6245  24°6988  25°59382 26°5775  27°5619  28'5462  29°5306 13 months = 368'20865, 
decimals ofa day. (* The signs— and +are to be applied to the equation in heavy type and not to the anomaly.) 
‘21 ‘22 ‘23 ‘24 ‘25 ‘26 ‘27 ‘28 ‘29 ‘30 ‘31 ‘32 ‘33 ‘34 ‘35 ‘36 ‘37 ‘38 ‘39 -40 ‘41 
255 268 2°82 2°96 310 325 340 8°55 3°71] 887 4°04 4°22 4°41 4°60 479 6°00 5:25 5:52 684 623 679 
11°63 11°53 11°41 11°29 11°17 11°05 10°92 10°79 10°65 10°51 10°36 10°20 10°U3 9°86 9°68 9°49 9°28 9°02 8°74 8:39 7°83 e Por 
15°y9 16°02 16°14 16°26 16°38 16°51 16°64 16°77 16°90 17°05 17°20 17°36 17°52 17°69 17°87 18°06 18°27 18°54 18°81 19°17 19°72-:f tithis. 


25°01 24°87 24°78 24°59 24°45 24°30 24°15 24°00 23°85 23°68 23°51 23°33 28°15 22°G6 22°76 22°55 22°32 22°03 21°74 21°36 20°79 J 


2-76 991 806 322 S38 354 371 389 407 4:27 448 4:69 4°90 515 546 5:79 616 6°82) 
1°43. 11°30 11°17 11°04 10°90 10°76 10°61 10°45 10°23 10°11 9:92 9:73 9°58 9°31 9°01 871 836 7°72 
1612 16°25 16°38 16°52 16°66 16°80 16°95 17°L1 17°27 17°45 17°63 17°82 18°02 18'24 18°54 18'85 19°19 eG: f For nakshatras. 
04°79 24°64 24°49 24°33 24°17 24°01 23°84 23°67 23°43 23°29 23°08 22°87 22°65 22-41 22-09 21°76 21°39 20°73.) 
298 814 8°31 349 867 386 405 4:26 4°49 4°72 4°97 524 5°58 595 6:49 
11°21 11°07 10°92 10°77 10°61 10°44 10°26 10°07 9°87 9°65 9°42 918 8°86 850 7:99 Si ae 
16°34 16°48 16°63 16°79 16-95 17°11 17:29 17°48 17°68 17°90 18°13 18:38 18°69 19°05 19°57 f & JOERE. 
24°57 24°41 24°24 24°06 23°88 23°70 23°50 28°29 23°07 22°83 22°58 22°31 21°98 21°60 21°06 
year and decimals of a day. (The anomalies are entered in ordinary type and the equations, with appropriate signs, in heavy type.) 
—-01-'02 —‘03 -—'04 -'05— 06 -:07--08 --09 - 10 ~"11 —-"12 —'13 —-14 -"15 -"16 -'17 -'175 -178 
86. 88 91 94 98 Ol 105 108 112 116 120 124 129 134 189 146 155 161 169 
261 257 254 251 247 244 240 287 238 229 225 222 216 211 206 199 191 184 176 
~ 02-"01 —°00 + ‘01 +'02 + 03 +04 + 05 +°06 +'07 +'08 + 09 +10 +°11 +12+°13 +°14+°15 +153 + -154 
74.77 «8123 «850 89):s:—«isiC‘H:C«Cdséd'UHCié‘iSsSs«d18 2B «12B-«d18B-s«sd4O 148160167 178 
271 268 263°86 260 266 262 248 244 240 236 232 227 222 217 212 205 197 "185 178 1724 


Odd years : 
te a bas Pase 4aa5 BR: S834 Sa g8h BEY PEs, 
et ee Bs pe et | oe a er eee ae 
ggc¢ga ” o38 “a ga 3° Aiea on aa - : => Be 5 
cceg 9 gee 8, Be ccwe # 8h 4 fe feet? gid 4.34 

g 22g ae ES gn 2 Se 3 “6 @ +. 
Es = Ho > BFS e3Fe ESAAS >, Ba ases Eecass BFs 28 : 
n a fe OY bat o p n ° p 
1 25844. «1863913. = 70498 35 1°04531 269672  26:2904 69 ‘88219 16:28488  7:9770 
2 51687 774768  14:0987 86 30875 «2183584 == 57852 70 1°:09063 _5°89843 25-0263 
3  °77681 2638681 21°1480 37 56219 10°44440 12:8346 71 1:34906 2408256 4°5211 
4& 03375 1549585  0°6428 38 -82U63 29:08452 198839 72 ‘60760 13°l4l11 11°6705 
‘5B  .°29219 460390 7°6921 39 1:07906 1819201 26-9382 73 ‘86594  2°24966 86198 
6 65062 23°243038 14°7415 40 33750 7:3006L 6:4280 74 1°12488  20°88878  25°6691 
7 +0906 12735158  21:7908 41 ‘59594 25°93974 184773 75 1°38281 9°997838 651689 
8 06750 148012 1:2856 42 ‘85488 15°04829  20°5267 76 . 64125 28°68646 122188 
9 32594 2009925 83349 43 111281 4°15684 27°5760 77 ‘89969 17°74501 19°2626 
10 = 53438 9:20780  15'3843 44 ‘37125 2279596  7:0708 78 1°15813 686355 268119 
41 ‘84281 27°84693 22°4336 45 62969 11°90451 141202 79 1°41656 25'40268  5°8067 — 
12 10125 1695548 19284 © 46 88813 1°01806 21°1695, 80  °67500 14°60128 12°8561 
13 ‘35969 606402 9778 47 1°14656 19°65219 28'2189 } 81 ‘93344  3°70978 19°9086 
14 61813 2470315 160271 48 ‘405600 876074 7°7136 82 19188 22°84890 269548 
15 ‘87656 13:81170 23-0764 49 66344 27°39987 14°7630 83 45081 1145745 —_-6"4495 
16 ‘13500 2°92025 2°5712 50 ‘92188 16°50841 21'8123 84 ‘70875 056601 18°4989 
17 39344 4 «©21559387 =—_-9°6206 51 118031 561696 1°3071 85 ‘96719 19°20518  20°5482 
18 65188 1666792 166699 52 °43875 2425608  8'3565 86 1'22568 8'31868 0480 
19 ‘94031 2930705 23°7192 53 ‘69719 13°86464 15°4008 87 1°48406 26°96281 70928 
20 ‘16875 1841660  3:2140 54 95563 2°47318  22°4561 88 ‘74250 16°06185  14°1417 
21 :42719 752415  10°2684 55 121406 21°11231 =—-1°9499 89 1:00094  65:16990 21°1910 
22 “68508  26°16327 17-3127 5G  °47250 10°22086 89993 90 1°25937 28'80908 "8858 
23 ‘94406 15'27182  24°3620 57 ‘73094 28°85999  16°0486 91 1°51781 12°91758  7°7351 
24 *20250 4°39087 38568 58 98988 1796854  23'0979 923 ‘77625 202613 14°7845 
25 46094  23°01950 19:9062 59 1°24781 7°07708  2°5927 93 1:°08469  20°66525 21°8388 
26 71938 12112804 17°9555 GO ‘60625 25°71621  9°6421 O94 1:20318 977880 18286 
27 =97781 012366 25'0048 61 ‘76469 1482476 16°6914 95 1°55156 28°41298  8°8780 
28 28625 1987572  4°4996 62 1:02313  38°93331  28°7407 96 ‘81000 1752148 164273 
29 49469 898427 11'5490 6S 128156 22°57244  8:2355 97 1:06844 6°63002  22°4766 
30 °76313 2762840 18'5983 64 54000 11°68098 10°2850 O8 1:32688 2526015 19716 
31 1°01156 1673194  25°6476 65 ‘79844 0°78958 17°3342 99 1°68581 patti 9°0208 
32 ‘27000 5'84049 = "14.24 66 -05688 1942866 243835 100 "25844, 348625 = 16°0701 
33 52844 2447962 121918 G7 1:31631 853721 —8°8783 _ 
34 78688 1858817 19°2411 68 57375 27917634  10°9276 


odd years, n is the came as for Brahma Siddhinta. o is yery slightly more, the increase being 


For Siddhanta Siromani, Similarly p for Siddhinta Siromani odd years decreases by ‘00002 


; 37 
4 YOO014s for every year, total inorease of 0 for 100 yrs, = *00137,. 
for every yest; total decrease of p for 100 yrs, = ‘002. 


2 SIROMANI EYE-TABLE 
BRAHMA SIDDHANTA AND SIDDHANTA SIROMAN 
168 
b.1 Mar, 1 
h re ke 
Days counted from Marc 1 Aug.1 Sep. 1° Oct. 1 pheriy 276° 807 838 wee 
q May1 Junel July 185 215 24 
Mar. 1 a I re 98 ° 128 154 ms 11 12 13 14 
March ... 1 1 - : ‘2167 °2333 
se 5 8 ag S: aes "1687 °1833 ‘2000 pe 
1 2 3 I 0833 «1000 «-*1167 “18 40 41 42 43 333 
2 Ghalite day. ‘0167 0388 ‘0500 *0667 35. 96 37 6 8 ge eee a a7 7 
psi Pet 3 34 : “6167 °63338—* le B <7 
Ghatikas Soy ‘baie 8500 “S007 “8883-6000 A fr SE Ale SARE 8 
Fraction of day. ‘5167 °83 3 4 5 oe eat 0022 «0025 += 0028 = °00 
Palas 0008 “0005-0008 O01. “0014 “00 NAKSHA 
i f day. ° . 
rection. of day ‘ al in days, from new moon to ending 
s ssi interv gore y Ordina. 4 Ordina- 
: ina- Ordina- , Ordina-— rily @ ; rily 
» Ones Maly S viz. g  vily ees Live, 2 keen 
Longitude ,, Names 0f ays, 3 vais. 2 Jyesh- "R Ash’- 7h Sravana 6 pada 6 oo 
; ® ; pee dha O VII 
mmnenee! patie S He 6 the © IV Vv sins 
arr oo r TI pen O 0826712 1277 14 ‘ghee iy 1-7000- 
Beene ey Oe eae aa an v-anagl rs 
vis hee 3 0°4586 2446 $ 1585711 18 26177 16 2'9089 18 22000 
Deg, Min. Sec. ce ae 4 19536 6 ae 9 2:0357 12 33267 _- 3°6177 17 3°9089 19 3°2000 
ts he 3744610 3°0857 18 $8267 16 S177 18 44089 BO 42000 
3 10 35 @ ae ey Tee res . 42846 114-0867 in oe 6117719 5°4089 21 vices 
a 6 ee eS eee tk 62448 18 65357 16 73267 18 66177 ZO 6-4089 
€ eee LS ° re . 9 22 7 0216 
32 56 27 4 se wee 8 645386 21 6'244613 6°5357 7 83267 19 7617721 7°'908 ne 
eee ~ 5 . 5 23 8°0216 
52 42 20 5 Mrigasi 7 ot BS SS passe ea mraas 1a 708s 18 88267 20 8617 A panes nano 
65 52 65 6 Ardra o 1) ee 8613 8744615 8'0357 ‘8267 21 101177 22 92805 2 7 
12 ¥ Punarvasu see 11 8°45 3 9'5857 19 9 ae 
@ i 6 8 Asoka Ol 8S 1B 99588 14 92496 16 A 10°4393 23 10°2305 25 90216 
40 Q Aélesha ... : 10°5357 2O 10'8267 | ; 4 10°7305 26 11°0216 
105 24 9 13 109536 15 10 soe Hs 11°0357 21 123267 22 aor Hy 11°7805 27 120216 
111 59 5710 Magha 1 1. 105 14 11°4536 16 ey 19 120357 A oer: 4 ese 26 13'2305 1 130216 
125 10 3211 ee 18 aS ee a. 13°2447 20 13°0357 2; 146483 26 19-9805 27 heise Gece 
138 21 712 vipere: - Eeotg 1 14°9586 19 14:2447 21 14°5357 4 15°1483 26 15°4394 1 15°2305 2 sere 
158 7 «018 Hasta... ee de eae aGseaty A149078'S 483 27 16°4394 2 15°7305 
hitra ee 145 18 164536 2 58673 25 16348 16°7305 § 17°0216 
171 (17 «35 14 Chitr 145 ‘4536 21 16°7447 22 1 6483 1174394 3 : 
3.1015 Svati.. 19 16°4536 21 16° 63573 26 17 9 182305 6 17°5216 
iol 8 7 46 erie, = 18 8 A7'4580 A. 17 0068 a ee 27 ise 2 17-9804 ee > sone 
20 17 Anuradha i 5 21 18 ‘ 8°8573 2 
233 59 55 18 Jyeshtha ; 185 A 19°2752 23 19°0663 25 18°35 4 20'4394 6 19°7305 8 20°0216 
230 35 «1219 Mala 4 195668 26 198573 2 erie S 2174394 7 21°2305 9 205216 
243 45 «47 20 oe naak 13216 B& 21-7752 BE 220563 “1 21°8573 Scam ee Q 22°7305 ee 
256 66 22 21 Ut ara es 21°3216 B i 27 23°:0663 2 22°3573 : 3 8 244394 10 23°7305 
15 A Abhijit ... .. 22°32 25 22°7752 0668 3 23°3573 6 241482 : 1 24°7305 13 25'0216 
au Hs 30 22 pers amma aS Searte 7 24'5068 4 248578 -s prey are end 3 26°2305 + oeaaie 
Sr dh. 4 ees "3539 4 262752 3 255603 6 263573, 9 27-1483 41 26-0804 19 27.2905 16 
307 17 40 24 Bata “Bhidrapndi .. 25°82 1. 26°2752 4 27°0663 6 263573. 9 281483 12 28-4394 14 27-7305 16 28~216 
S18 527 a Uttara-Bhadropadi Oe 8 ee 28-0683 ? a, at ee 13 29'4394 15 28°7305 17 — 
36 49 BF Reval en Se GS so tsea YOGAS. 
v Shortest interval in days from new my ET bi 
Ordi Ordina- 5, Ordina- preg ee peri 
. . rdinu=- - 1 ; ri 
Longitude 24 ba 5 rily s Ny og, tily 3 Bhadra- = pan © Karttike 
mimentes MGs Masad ct wOgne- @ Vail B Jyosh- 6 Te G Srivane 5 “pode 6 a 0°7160 
co “og oes h © tha ; 0:4634°26 0°1190- . 
ment. e OQ kha ‘2107 18 0°8078 22 : 5 1°6875 
Deg. Min. © 8 yee 46" 7anes 2a Wisse 2 Pi guns. 6 Gauge 
348 40 27 Vaidhriti vl 6 1°8410 10 1*4966 5 2°0987 20 2°6908 24 2°8463 90434 F 3°5405 
O50 1 Vishkamba we 7 riers 5 33796 16 3°0352 21 3:6312 ce rly ~ 3°8849 8 44890 
2 Priti ... = 8 372 Qe 4°5737 i . 5°4235 
* 7 3 Pee aes vee 9 he ny Picks 3 tba aa 5°5152 a atic : jr 2 6'°3650 
66 40 6 Atiganda ere ee eh eye 9368 8 85924 13 91804 
= ; : 89368 
80 V0 7 Sukarman 13 84314 1 °0285 22 86841 ZF yv-2812 4 ve 4 10°1309 
Dhriti ,. Ges 9°3729 18 9°028 3 "8783 Q 95338 1 Sehcneis 
40 Bel “48s 19 sonoag owe a 7m & cere 9 eee 
1900 0-10 Ganda... 1D 1gtHE GL Cibo BB ieuee iscerl i ane Gn eae oe cee 
183 200 11. Vriddhi a, 17 121 2°7915 26 124501 & 13°04 42 13 1%:2998 18 13°8969 
40 12 Dhruva Hs : 18 13°1389 22 12 3915 § 139886 9 13°64 24138 19 14°8384 
180 0 “ML al a 10 eee Get re ace eS 14°980! 10 14°5857 18 15-1898 20 15°7799 
178 20 14 br ieee thas 20 ea +4 Petty 2 152745 7 a3) a sane 16 16'1243 21 16-7214 
560 5 40 ER es , 21 15:9 6 165604 3 162160 8 1681 7 17:0658 22 17°6628 
Sie . 17°4102 1 
200 0 16 Siddhi ‘ 22 169048 rt: 17°5019 4171575 9 17°7546 13 : 18'°0078 23 186043 
oe * : , 18'3517 18 
218 20 17 Vyatipata 23 17°8463 “5 184484 5 180990 10 18°6961 14 . : 
os : ; m 18°9487 24: 19°5458 
oe ee mabe dl 5 11 196376 15 19:2932 19 18 4873 
a ls "3849 6 19°0405 11 "2346 2O 19°3902 25 20° 
; cok oo : 20°3264 7 19°VE2 : 17 21°1761 21 20°8317 2 
258 8620006020 Siva... 26 20°6708 3 20° 8 20°9235 13 21°5205 21°7732 27 22°3703 
3iddhe piel jew 1238 & 212679 "4620 18 221176 22 . . 
266 400 8= 91. Sida 27 21° : 9 21°8650 14 22 22'°7147 «1 23°3118 
ae Siibsi¢ iss "5538 8 22°2004 "4035 19 230591 23 <o8 
380 (0 = 88 Badhy te 2 25-4058 6 3871600 10 228064 18 28-4085 “0006 24 23°0562 2 24-2533 
208 820 23 Subha 3244808 7 240083 11 287479 16 249450 0 26000 ‘5977 3 '25"1948 
‘la... Wgetke an 24°0923 11 23°7 ‘2865 21 24°0491 25 24 
306 640 24 Sukla 3244368 7 - "0894 17 25'2865 21 24 5302 & 26°1365 
of ARR . 25°0538 12 24 te 2 25°8836 26 25'5 
$20 0 B8 ‘Prahnen ee 256309 18 26-2280 22 25 26°4805 & 37°07 
Indra, ovr ae 9 259758 13 ‘ 268251 37 - 
m8 40 a7 Vaidhriti : 3 é 27-2619 10 269168 14 26°5724 30 35°1110 a4 27°7668 1. 27° : 28-9007 
ou6 7 282027 11 27°8588 18 27°5189 2 29°0525 25 287081 2 28'3698 7 
8 201442 12 267008 16 284554 22 3 20°3051 
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q Days counted from April 1 $$ $$ 
Apr.1 May 1 Junel July1 Aug.1 Sep.1 Oct,1 Nov.1 Dec.1 Jan,1 Feb,1 Mar. 1 
ARriL ce 81 62 92 123 154 184 215 245 276 307 885 
Leap Year, Ap, $36 
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 
2500 ‘2667 °2833 *3000 °3167 3333 *3500 *3667 "38338 °4000 "4167 °4833 °4500 ‘4667 "4833  *5000 
45 46 47 48 49 50 $1 52 53 54 55 56 57 58 59 60 
“7500 ‘7667 +=°7833 «68000 «= 8167s “$388 *8500 "8667 °8833 ‘9000 "9167 °9333 ‘9500 "9667 *J833  1°0000 
22 25 27 30 32 35 37 40 42 45 47 50 52 55 57 60 
“0061 ‘0069 °0075 + = ‘0083 0089 °0097 = ‘0103 *O111 ‘O117 0125 0180 §=6©°0139 = °0144 *0153 "0158 ‘0167 
‘Annual correction. 
TRAS. Argument :—Date of appearance of Ist new moon in 
moment of each nakshatra. each solar year. 
nae t : oh. The correction u or ¥ corresponding to the decimal portion 
* seat 2 a # Ordina- # Ordina- %. Ordina- 4 oe ee hs of the argument should be subtracted from the nakshatra or 
= ieee mo Tily «_rily vily og Adhika © is Adhika | yoga correction corresponding to the integral portion t or u. 
Hy 6 of Pausha # Magha #& Philguna & M ee Nia, Eix.: the nakshatra correction corresponding to an argament 
one ee ° ig eae os 28°53 = 0°11 minus °04==0°07, The yoga correction for t:.e same 
VIilr Ix x xI XII XIIT argament is 0°21 minus ‘07 = 0°14, : 
19 09910 21 1°2821 22 0'3948 25 06869 27 09770 2 02681 | The whole correction thus 2 Cg eben be added to ending 
20 19910 A 1°6037 23 1°3948 26 2°1859 41 1:9770 3 1'2681 | moment of nakshatra or yoga in Nye-table (s) or (v). 
et ee eee Se ee 
3812 : : 4°185 : "768 5 Ba E a ee ee 
ae 48126 a4 41087 28 43948 & 4/6859 a 49770 6 42681 Arg. Corrn. meee cs aaa Arg. Corrn. Arg. Corrn, 
' 28 58126 5°103 3948 *6 5' “7 : i 211° 8 . 
me ff 220890 61°76010 121°31129 180°86249 240°41368 
B4 63126 26 66087 1 63048 4 T1859 G O4770 B 67681 | TO isti9 Presssl 19123649 19078762 Beodees 
25 73126 87 Teer & Gse4s & 81850 7 70770 OD 72681 | obg5980 81:61040 141'16169 20071288 260°26408 
26 ©5126 2 80087 3 73048 ~G 50859 SB 8977010 82681 | Zi.cgis0 9153569 151°08680 210'03808 37 0'18098 
27 98126 2 9':10387 4 9°3948 7 10°1859 9 9°4770 Li = 9°2681 41°90970 410 1°46089 161°01209 220°56328 28011448 
1 : "9372 0°48848 £90°0 
1108126 101037 § 103948 8 111859 10104770 42 107021 St ieee eee ed <3 : 2 0:08908 
211°3126 411°6037 10°894, 11°6859 11 11°4770 . ; : : E Aird : 
312°3126 512°6037 712°3948 1012°6859 1212'9770 1@ 122681 | ‘OL °00075 °21 “01671 ‘a1 "08087 on Sayed a "06059 
4 13°8126 33°1037 8 13°3948 1113°6859 1313°9770 15 13°2681 | OZ ‘GOL50 °22 “O1646 ‘a2 Dia te bet te pees 
5 148126 71460387 914°8945 12 15°1859 14144770 16 14°7681 |°O3 °00224 "23 ‘01720 aS es Se oar on 0 roe 
6 15°3126 $15°6037 1014'8948 13161859 1515°4770 17 15°7681 | ‘O4 00209 "34 Dies Fi ee GR Suecon pcos 
7168126 9161037 1115'°8948 1416°6359 16169770 18 162681 | °O8 ‘00374 "25 ‘01 0 ots eal -G6 “04s Laer aes 
8 17°8126 1017°1037 1217'3948 15 17°6859 1717°9770 19 17°:2681 | OG °00449 "26 *01045 ri gp ino Rie 4 ‘2 Bees 
9 18°3126 21181037 13183948 16 19:1859 18 18°4770 20 18'2681 | ‘OF “00524 ‘27 pat a4 ete (a8 -Osies “aera 
10193126 12 19°6087 14 18'8948 17 201859 19 194770 21 19°7681 08 C088 AR ee Oe, Dates bbe 
; “ ‘ 0897 |°10 ‘00748 *30 °02244 50 °03740 -70 ‘05236 -90 °08732 
11 203126 13 20°6037 15 Bysoss 18 20°6859 pant bot or: -11 ‘00823 ‘31 °02319 ‘51 °03815 °71 ‘05311 -91 -06807 
12 21°3126 1421°1087 16 21°3948 19 216859 21 00898 ‘32 02394 *52 “03890 72 ‘05386 ‘92 -0asse 
13 22°8126 15 22°1087 17 22°3948 2022°6859 A 22°2986 23 22':0897 "12 pia 33 ante -53 ‘03964 -'73 ‘05460 -93 ‘08956 
15 2ys126 17 246087 19 25-8048 A 245075 2G 242086 BE 280807 |-14 ‘O1047 “3 “02543 BA -04030 “74 “05585 -B4 “07081 
15 24'8126 17 24°603 23° 507 % 3°5 : : f Bos i eee le Eee : ‘ 
1G 25°3126 28 25°1037 20 24°8948 Bz 255075 2247986 BE 25°0897 | +15 oes ae Bie a4 ease os eee A bee, 
17 26'8126 19-26°1037 21 26'3948 23 26°3075 25 25'7986 27 26°0897 ae a we 3 Once 5 2 p4ab4 “7 “05760 “OF Grae 
15 268126 21250037 22277164 25260079 BP seas Z 25807 |-18 “0136 BB -oai2 -BS -04508 -7B “05034 “OB “OSSD 
sD OO oe cae ee Ore ae 421 *39 ° ‘59 “04413 “79 ‘05909 ‘99 -07405 
31. "9253 23 28°7164 26 29'5075 1292986 3 285897 | °19 *01421 “39 ‘02917 ‘SO "04413 “79 © 
cede yet ce oa 29°2164 *20 01495 ‘40 ‘02992 ‘GO ‘04488 ‘80 ‘05984 
ending moment of each yoga. 
li ‘ ; Ei : Chaitra Chaitra YOGAS. 
3 Saal § ers & aie & eae ae 8 when no | eepeeesily 
cs Marva- Hs s Adhika "F is Adhika See note on ANNUAL CORRECTION supra, 
a bale PS Pausha 6 Magha 6 Phalguna 6 Masa, 6 Maia 
8 0°3716 12 0°0272 17 0°6243 21 0'2799 26 08770 3 0°5325 w w Ww w Ww 
O p2546 1a 19108 19 29078 BB S162 “4 27509 S Dales | O411086 GS-27522 12244008 18160402 g4076080 
aG: Soe 225078 8 21a) OL 33570 | 13°97117 7318603 13230089 19146575 250°63061 
ee oe ee ee 23'83198 8299684 14216170 201°32636 26049142 
412 41376 16 3°7930 21 4°3903 25 40458 3 4°6429 7 4°2985 3 360 979 9985765 4152-02251 21118737 27 0'35998 
ie oe an pve aS aoe pie Fr aeees 5 Sisis | 4335360 102-7846 16188332 221-0418 280-1804 
o s : : : : i ‘ Y Atos 2 & ‘i 
15 69821 19 66176 24 7°2147 1 68703 6 7467410 71230 | 5341441 112°57927 171-74418 230-90899 290'07885 
16 7:90385 20 7°5591 25 81562 2 78118 7 8'4089 11 8°0645 . me 
17 88450 21 65006 26 9°0977 3 87533 8 9350412 9°0000 aE x x 
S 2°7365 2B 9°4121 27100392 4 96948 910°2919 13 9:9475 ‘O01 00139 +21 02923 ‘41 05707 -61 ‘08491 -81 °11274 
i: 10°7280 23 10°3636 110°9807 §10°6363 1011°2384 14 10°8889 ‘OZ 00278 +22 03063 4B 05846 -GZ -08680 ‘82 “11418 
20116695 24113251 2119222 611°5778 11121748 15 11°8304 “OB °00417 -2ZB °03291 43 -05985 -G3 08769 -83 ‘11553. 
21 12°6110 2512°2666 312°8637 7 12°5193 12 13°1163 16 12°7719 ‘04 °00557 -B4& °03340 ‘44 -06124 -G4 ‘08908 "84 ‘11692 
22 13'5525 26 13°2081 413°8051 813°4607 13140578 17 13°7134 ‘05 00696 -25 ‘03480 °45 -06263 -G5 °09047 -85 ‘11881 
23 1474940 27 14°1496 514°7466 914'4022 1414-9993 18 14°6549 *O06 00885 -26 ‘03619 °46 *06498 -G6G ‘09186 ‘8G ‘11970 
24154355 115°:0910 615°6881 1015°3437 1515°9408 19 15°5964 "O07 ‘00974 *27 °03758 ‘47 °06542 -G7 ‘09326 -87 °12109 
25163769 21603825 7166296 1116'2852 1616°8823 20 165379 ‘O08 °01113 *28 08897 *48 ‘06681 -G8B 09465 -88 -12249 
2G 17°3184 316°9740 $17°5711 1217°2267 17178238 21 17°4794 ‘09 *01253 “2M *040386 °-49 06820 -G9O °09604 -89 ‘12388 
: " 19°4541 1419°1097 1919°7068 23 19°3624 
a Tes 8 18°7086 4% 20°3956 15 20°0512 20°6487 24 20°3032 | °441 °01530 ‘81 °04315 ‘51 ‘07098 ‘71 ‘09882 ‘OL °12668 
321°0844 ‘7 20°7310 12 21°3371 16 20°9927 21 1°5897 25 greece "12 “01670 ‘32 Ah ‘52 eats oe baie Bs Breed 
4 22°0259 $21°6815 13 22°2786 17 21°9341’22 22°531c 26 22°1865 13 “01809 ‘33 Yagi na Ab gaan 4 ‘t — 
5 22'9674 9226230 14 23'2200 18 22°8756 23 23°4727 27 231238 | +14 Lek ‘34 Baty B35 Ach ve er +4 aaa 
6 23°9088 10 25°5645 15 24°1615 19 23°8171 2424°4137 1 24°06u8 15 mr b+ "04 LO SBECOTG. “re Cond i+ pee 
7 24°3604 11 246059 16 25°1030 2024-7586 25253557 2 20118 | +16 -02227 36 -050 Dae, ne ee ‘96 "18868 
8 26°7918 12 25°4474 17 26'0445 21 25°7001 26 26'2072 3 25'9528 ‘17 Br an bata ee teen ee Aten Oe ee 
9 26°7833 13 26°3889 18 26'9860 22 26°6417 27 27°2387 & 268943 | 18 °0250 : ; ces 10008 OO 1eni 
10 27°6748 1427°3304 19 27:9278 2327°5881 1281802 5 27'8358 | ‘19 02645 ‘39 0542 j 9 : ‘79 ‘1 6 187 
11 28'6163 15 282719 2028'3690 2428'5247 2291217 G 28°7772 | *20 °02784 °40 ‘05568 ‘GO ‘08351 °8O 11135 
16 29°2184 25 20°4861 
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BRAHMA SIDDHANTA AND SIDDHANTA SIROMANI EYE-TABLE 


y Calendar to be used with Table II, as directed in specimen problems, for ascertaining the A.D. month 
and day corresponding to any solar date, lunar tithi, nakshatra, yoga or karana. 


Day of solar 
year 
Tithi No. 
Ending mo- 
ment of tithi. 


c’s An. for 


each tithi, 


Vaisakha. 


‘9843 
‘9687 
“9530 
‘9374 
9217 
“9061 
"8904 
"8748 
"8592 
"8455 
8279 
*8122 
“7966 
‘7809 
14-7652 
*7496 
"7340 
°7183 
“7027 
“6870 
6714 
*6557 
*6401 
"6244 
“6088 
5932 
‘5775 
‘5619 


CONOAUPOWHO 


0'984 
1969 
2953 
3937 
4921 
5906 
6890 
7875 
8'859 
9843 


10°827 
11812 
12°797 


year. 
Ending mo- 
ment of tithi. 


Day of solar 


Tithi No. 
@s An, for 


each tithi. 


Ashadha—cont. 


9673 
‘9516 
"9360 
9203 
9047 
"8891 
"8734 
8578 
"8421 
8265 
*8108 
‘7952 
‘7795 
‘7683 
*7482 
“7326 
‘7169 
‘7013 
6856 


6 9858 
7 10°842 
8 11:827 
9 12811 
10 13°795 
11 14780 
12 15°764 
13 16°749 
14 17°738 
15 18717 
1 19°702 
2 20686 
3 21:670 
4 22°655 
5 23639 
6 24623 
7 25°608 
8 26592 
9 0-022 


°6700 10 +1:006 
6543 121° =1:991 
"638? 12 2:975 
°6231 13 3-959 
6074 14 4:944 
‘A918 15 6:928 


year. 
Ending mo- 
ment of tithi, 


Day of solar 


Tithi No. 
Cs An. for 
each tithi, 


Bhadrapada=cont. 


128 ‘9502 
129 ‘9346 
130 ‘9189 
131 :9033 
132 °8876 
133 ‘8720 
134 ‘8563 
135 ‘8407 
136 -8251 
137 ‘8094 
138 ‘7938 
139 ‘7781 
140 ‘7625 
141 ‘7468 
142 °7312 
143 ‘7155 
144 ‘6999 


145 ‘6842 13 


146 ‘6686 
147 -€529 


11 18°732 
12 19°716 
13 20°700 
14 21°685 
15 22°669 
1 23°654 
2 24638 
3 25°622 
4 26°607 
0036 
1:021 
2°005 
2°989 
3974 
4°958 
5'942 
6'227 
7911 
8'896 
9°880 


OONAG 


10 
11 
12 


14 
15 


Aégvina. 


148 -6373 
149 °6216 
150 -6060 
151 ‘5904 


1 10°864 


Day of solar 
year. 


Ending mo- 
ment of tithi. 
Tithi No, 
@s An, for 
each tithi, 


Pausha=cont. 


"8535 


6 8925 
7 9909 
8 10893 
9 11:878 
10 12'862 
11 13846 
8222 12 14831 
‘8068 18 15'815 
‘7909 14 16°799 
‘7758 15 17°784 


‘9161 
"9005 
"8818 
‘8692 


*8379 


Day of solar 
year, 


Ending mo- 
ment of tithi, 
Tithi No. 
Cs An. for 
“each tithi, 


Phalguna—cont. 


320 
321 
322 
323 
324 


8991 11 17°798 
8834 12 18°783 
‘8678 13 19°767 
8521 14 20°751 
8465 15 21°736 


Chaitra (when there 
is no adhika masa). 


‘8208 1 22°720 


Magha. 


‘7597 
‘7440 
*7 284 
7127 
‘6971 
"6814 
"6658 
*6501 
6345 
‘6188 
‘6082 
5875 
5719 
"5562, 


1 18'768 
2 19°758 
83 20°737 
4 21°721 
5 22°706 
6 23690 
7 24674 
8 25°659 
9 96643 
0:078 
1:057 
2041 
3°026 
4010 


*8052 
*7895 
‘7739 
7582 
7426 
‘7269 
‘7118 
6957 
“6800 
6644 
6487 
6331 
‘6174 
6018 
‘d861 
5705 
‘DES 
5392 


2 23'705 
8 24°689 
4 25°673 
5 26°658 
5 60'087 
1:072 
2'056 
3°040 
4,025 
5009 
5993 
6'978 
7962 
8947 
9931 
2 10915 
3 11°900 
4 12°884 


Sravana. 


“6406 


5285 «=§& 13°868 


5462 14 0:992 


29 5306 15 1-976 
Jyeshtha. 
30 ‘5149 1 2'960 
31 :1993 2 3945 
32 4836 3 4929 
33 4680 4 5918 
34 4523 5 6898 
35 4367 6 7882 
36 4210 7 8866 
37 4054 8 9861 
38 -3898 9 10845 
39 °3741 10 11'819 
40 ‘3585 11 12°804 
41 3428 12 13°788 
42 °3272 13 14773 
43 ‘3115 14 15°757 
44 :2959 16 16741 
45 2802 1 17°726 
46 -2646 8 18710 
47 -2489 3 19°694 
48 :2333 4 20679 
43 2176 5§.21'663 
5O :2020 6 22647 
61 :1862 7 23632 
§2 1707 8 24616 
53 +1551 9 25:600 
54 °1394 10 26°585 
55 -1238 11 0015 
56 ‘1081 12 0:999 
57 0925 13 .1:983 
58 :0768 14 2-968 
$9 0612 15 3952 
Ashadha. 
6O 6455 1 +4936 
61 0299 2 5921 
62 ‘0142 3 6905 
62 9986 4 7°&89 
63 °°£829 .5 8874 


‘5761 
*56C5 
"5443 
"5292 
5135 
“4979 
"4822 
"4666 
*4509 
"43538 
*4196 
‘4040 
"3883 
‘3727 
3571 
“3414 
*3258 
3101 
"2945 
‘2788 
°2632 
°2475 
°2319 
2162 
‘2006 
"1849 
*1693 
‘1586 


‘1380 14 
1223 15 7°904 


1 6912 
2 7:297 
3 888) 
4 9885 
5 10850 
6. 11:884 
7 12818 
8 13'803 
9 14787 

10 15°771 

11 16756 

12 17°740 
13 18°725 


14 19°709- 


15 20°693 


6°920 


Bhadrapada. 


119 ‘1067 
120 ‘0911 
0754 
‘0598 
‘0441 
‘0285 
‘0128 
‘9972 
‘9815 


1 8888 
2 9873 
3 10°857 
4 11:841 
5 12'826 
6 13°810 
7 14°794 
8 15°779 
9 16°763 


‘9659 10 17°747 


152 ‘5747 
153 ‘5591 
154 ‘54384 
158 -5278 
156 °5121 
157 °4965 
158 -4808 
159 :4652 
160 ‘4495 
161 -4389 
162 :4182 
163 -4026 
164 ‘33869 
165 ‘3713 
166 -3556 
167 °3400 
168 3244 
169 -3087 
170. :2981 
171 °2774 
172 ‘2618 
173 ‘2461 
174 -2305 


177 -18385 


9 18°739 
10 19°723- 
11 20°708 
12 21°692 
13 22°676 
14 23661 
15 24'645 
1 25°630 

* 2 26614 
0'044 
1028 
2'012 
2997 
3981 
4'965 
5950 
6934 
7918 
8903 
9°887 
14 10°872 
15 11°856 


Karttika. 


‘1679 
"1522 
"1366 
‘1209 
"1053 
0896 
‘0740 
0584 
°0427 
0271 
‘0114 
"9958 
‘9801 
9645 
‘0488 


10 21°699 
1l 22°684 
12 23°668 
13 24652 
14 25637 
15 26°621 


és Ce 
a (ine 4d. * 8 
faces A. 8 ® 
de ae ila: 
See eS 
la [3] r= w 
Karttika—cont. 
192 9332 42 0051 
193 9175 2 1:085 
194 9019 3 2:020 
195 °'8862 4 3004 
196 ‘8706 § 8-988 
197 8549 G6 4973 
198 8393 7 5957 
199 ‘8236 8 6941 
200 ‘8080 9 7:926 
201 ‘7924 10 8919 
202 ‘7767 11 + 9Ys894 
203 ‘7611 12 10879 
204 °7454 13 11°863 
205 °7298 14 12°848 
206 ‘7141 15 18°832 
Margasirsha. 
207 ‘6985 1 14816 
208 ‘6828 2 15801 
209 ‘6672 3 16785 
210 ‘6515 4 17:769 
211 ‘6359 «5 18754 
212 6202 6 19°783 
213 -6u46 7 20°722 
214 °5889 & 21:707 
215 ‘5733 9 22°691 
216 ‘5576 10 23°675 
Qi7 5420 11 24660 
218 ‘5264 12 25°644 
219 -5107 18 26°628 
220 °4951 14 0°058 
221 ‘4794 15. 1043 
222 4688 2 2°027 
223 ‘4481 2 3011 
224 4325 3 3996 
225 ‘4168 4 4980 
226 4012 5 5964 
227 °3855 6 6949 
228 :3699 7 7933 
229 3542 8 8917 
230 ‘3386 9 9'902 
231 °3229 10 10°886 
232 ‘3073 11 11'870 
233 ‘2916 12 12°855 
234 -2760 18 13:839 
235 -2604 14 14824 
236 -2447 15 15:808 
Pausha 
237 2291 1 16792 
238 :2134 2 17:777 
239 1978 3 18761 
240 ‘1821 4 19°745 
241 °1645 ~ 5 20°730 
242 1508 6 21°714 
243 -1352 7 22698 
244::1195 8 23:688 
245 10389 9 24667 
246 -0882 10 25:51 
247 :0726 11 26636 
248 -0569 12 0-065 
249 ‘0413 18 1°:050 
250 ‘0257 14 2°034 
251 :0108 15 3019 
251 :9944 4 +4003 
252 :9787 2 4987 
253 9631 83 5:972 
254 9474 4 6:956 
255 9318 § 7:940 


"5249 
5093 
4937 
‘4780 
"4624 
‘4467 
‘4311 
“4154 
*3998 
"3841 
3685 
"3528 
3372 
"8215 
295 -3059 


10 148388 
11 15822 
12 16807 
13 17°791 
14 18775 
15 19°760 


Phaiguna. 


*2902 
°2746 
‘2589 
*2433 
2277 
2120 
"1964 
‘1807 
1651 
‘1494 
> 1328 

‘1181 
1025 
‘0868 
0712 
‘0554 
‘0399 
"0242 
‘0086 
"9929 


20°744 
21°729 
22°7138 
23°697 
24882 
25°666 


0:080 
1-064 
2:049 
3033 
4017 
5002 
5986 
6971 
7955 
8989 
9°924 
4 10908 
§ 11:892 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
1 
2 
3 


26°650. 


5079 
“4922 
"4766 
*4610 
4453 


“3984 
3671 


6 14°858 
7 15887 
8 16821 
9 17'806 
10 18°790 


‘4297 11 19°774 
‘4140 12 20°759 


13 21°743 


‘8827 14 22°727 


15 23712 


Chaitra (when there 
is adhika masa), 


3514 
*3358 
3201 
*3045 
"2888 
‘2732 
"2575 
"2419 
*2262 
2106 
"1850 
‘1793 
1637 
1480 
1824 
1167 
‘1011 
0854 
‘0698 
‘0541 
0385 
‘0228 
‘0072 
‘9915 
‘9759 


‘9773 6 12877 
‘9617 =7 18861 
‘9460 8 14845 
‘9304 9 15:830 
‘9147 10 16224 


383 


"9602 11 21:750 


“9446 12 29-735 


‘9290 13 23-719 


2 ‘913838 14 24-703 


8977 15 25-688 


171 


e 


. 
4 


EYE-TABL 


SURYA SIDDHANTA 


LLLET 
289-81 
988.81 
O6F-£1 


268-81 
00g"sT 
G0Z-8T 
OIL-€T 
010-81 
PI6-ZI 
FI8-21 
PILI 
PI9-Z1 
FIS-ZT 
ZIF-ZE 
608-21 
908-21 
1Ot-2T 
66-11 
e88-T1 
GLL-AT 
F99.11 
6FS-IT 
FEP-IT 


PIS-IT 
C6T-TL 
690: TI 
626-01 
208.0T 
129.01 
82éS-.01 
€8€-0T 
626.0T 
690.0T 


968-6 
FIL-6 
128-6 
608-6 


892-ET 
6L9-8T 
LLS-€T 
O8F-8T 


$8.81 
063-8T 
961-81 
OOL-€T 
000-81 
FO6-8T 
F08-21 
TFOL-6I 
F09-Z1 
F0S-6i 


Z0F-21 
662-21 
C6L-21 
060-21 
$86.11 
$18 IT 
POLIL 
99.11 
8-11 
Gay. Tt 


608-TT 
O8T-IT 
9€0.1T 
966,01 
&64.01 
459 OL 
€1S-01 
896.01 
PIS-01 
690-01 


828-6 
69.6 
003.6 
188-6 
$$0:6 
6FL.8 
LEV-8 
T8&-8 
cee.8 
H8E-8 


€F2.8 
L61-8 
OST.8 
980.8 
620-8 
296.4 
€68-4 
108.2 
269-4 
689.4 


tT 


SoL.8T 
£99-E1 
£98-€T 
TL¥-€T 


948-8T 
186-€f 
981 ST 
060-1 
066.21 
F68-21 
F6L-61 
F69-6L 
F6S-6L 
FOP-GL 
668-81 
882-6L 
S8L-3T 
080-21 
FL6-11 
£98-1T 
ESL-1T 
TP9-TE 
96S-IT 
OLP-Tf 
C6Z-11 
S9T-IT 
€F0-LT 
€16-0L 
O8Z-0T 
€F9.0L 
€6F.0T 
€S8.0T 
861-01 
80-01 


T98,6 
929-6 
649-6 
692-6 
010-6 
061-8 
82F-8 
LLE-8 
18-3 
$86.8 


686-8 
€6L-8 
€PL-8 
640-8 
$10.8 
Ts6-2 
L88.L 
062-4 
989-4 
eog-L 


6FL-E1 
&$9-T 
8SS-8T 
T9P-8T 


998.8T 
122-81 
LLT-€T 
080-8T 
T86 @I 
98-21 
P3L-6L 
¥89-6T 
F8S.2é1 
PSF-EL 


T8&-8L 
816-6 
FLT-CL 
690-31 
696-TT 
6S8 IT 
6rL-Il 
0€9-1T 
STS. 11 
868-IT 


SLE-1T 
OST-IT 
020 II 
008-01 
992-01 
629-01 
+8F.01 
88-01 
Z8T.01 
L10-01 


FPS:-6 
L99-6 
297.6 
$86.6 
$86.8 
$89.8 
8IF-8 
648-8 
928.8 
086.8 


786-8 
881-8 
LE1-8 
€20-8 
6F0-8 
FP6-L 
088-4 
082-4 
919-4 
LIE. 


£ 


684-81 
£P9-8T 
SPS-ET 
GSP-EL 
L£8-8T 
696-E1 
Z9L-€T 
0L0-€1 
1£6-61 
PL8-61 
PLL-ST 
PLO-GL 
PLS-éL 
PLP-EL 


TZE-2T 
896-6T 
POT-SI 
690-41 
1S6-1T 
Tt8-IE 
TEZ-1T 
819 TL 
€0S-1T 
988.1T 


99¢6-IT 
PFI IT 
LTO+11 
$88.01 
eG 4-01 
STy OT 
OLF-OL 
688.0T 
99T-OT 
000-0T 


928-6 
8€9-6 
cEer-6 
016-6 
9$6:8 
849-8 
S1P-8 
£988 
168-8 
£168 
626.8 
§81-8 
O&T-8 
990-8 
600-8 
866-2 
618-4 
69L-4 
G99-L 
I8?-4 


‘sep ut A[ewoue 8,0 


14 


0e4.8T 
PE9-8T 
8eS.I 
CPP-SL 
LPS-8T 
E9281 
SSLET 
090-81 
296-21 
93-21 
FOL-ZL 
#99-21 
F9¢.2T 
FOF-Z1 
198-21 
L&Z-Z1 
eSL-21 
St0-2E 
OF6-IT 
0€3-IL 
064-11 
409-11 
Z6F-1T 
PLE-11 


POS. IT 
est-Tl 
F00-1T 
48-01 
6&4-01 
009-01 
SCF-OT 
L08-0T 
OST.OT 
636-6 


608-6 
619-6 
S1F-6 
81-6 
926.8 
619-8 
607-8 
€98.8 
LTE-8 
146-8 


$22.8 
BLT-g 
2-8 
090.8 
966-2 
186-4 
£98, 
694-4 
FS9-L 
ShV-L 


g 


06L-T 
$o9-8T 
82¢-€T 
S&P-E1 


8&&-8T 
EhS-8T 
SFT-€L 
0¢c0.&T 
696-61 
Pl8.6T 
PSL-CT 
$99.61 
FSS-6T 
PSP-cl 
OSE-2T 
LTG-GL 
SPL-GT 


880-2T> 


626-11 
6i8-IT 


604-1T 


S63-IT 
O8F-IT 
698-11 


6F6-IT 
OCT IT 
166.01 
198-01 
964-06 
989.0T 
TPP-01 


163-01: 


PEL-OL 
$96-6 


064.6 
009-6 
168-6 
09T-6: 
168-8 
915-8 
SOF-8 
6S&.8 
STé-8 
L968 


126-8 
GLI-8 
8IT-8 
950-8 
066-4 
986-2 
eos. 
6PL-L 
FP9-L 
O1F-L 


"9 


OTL-8T 
ST9 &T 
SIS-8T 
SGP-ET 


826-8T 
¥Es-ET 
6ET-&T 
OF0-8T 
£0661 
$P8-6L 
PPL-GL 
PFO-ST 
FEST 
StF 


OFS-2T 
LEZ-6T 
ELSI 
260:61 
S16-1T 
$08. IT 
869-11 
€8S-IT 
69F- TL 
OSé-IT 
082-11 
SOI-II 
816.01 
448.01 
SIL 0L 
TLS-0f 
9cPr-OL 
912-01 
SIE-OT 
‘8F6-6 


TLL-6 


18.6 


698-6 
SE1-6 
198-8 
OFS-8 
007-8 
PS8.3 
808-8 
296-8 


916.8 
OLT-8 
GIt-8 
8F0.8 
€86-4 
616-4 
€F8.L 
6EL-4 
€89-4 
PLE-L 


4 


TOLL 
G09-€T 
60S-ET 


‘PIP-ST 


618-81 
PSC-8T 
63L-8T 
0&0-€T 
£8621 
FE8-cal 
FELSL 
FE9-61 
VES-eT 
SSPE 
0&€-2T 
963-61 
GEL-SL 
910-81 
ZO6-TT 
L6L-1T 
L89.11 
619-11 
4Sv-10 
8&s-IL 


816.11 
¢60.1T 
$25-0T 
8 OL 
669-01 
289.01 
SIF-0T 
092-01 
sOL-OL 
086-6 


691-6 
695-6 
Lb8-6 
OTL-6 
868-8 
POS-8 
Ges.8 
678-8 
£08-8 
L948 


118-8 
S9T-8 
£01-8 
1¥0-8 
LL6-4 
€16-4 
6E8.4 
864-4 
629-4 
8ee-2 


‘SIHLIL HO STAVE FAR—9 


169-8T 
966.81 
66F-ET 
VOP-ST 


608-8T 
ST@-E1 
OSL-8T 
020-8T 
¥66-61 
68-31 
FELGL 
¥69-61 
FeS-6L 
ECF-3T 


618-61 
9T@-21 
TIT-3t 
900-61 
968-TT 
982-11 
949-11 


T9S-TT. 


OFP-IT 
9¢8-IT 


0¢.1T 
680-11 
6S6:0T 
028-01 
£89.01 
GFS-OL 
L68-0T 
S¥d-0T 
980-0T 
§16-6 


€81-6 
GPS-6 
SZE-6 
£80°6 
808-8 
897-8 
T6E:8 
SPE-8 
662-8 
696.8 


108-8 
191-8 
660-8 
20-8 
OL6-L 
906-4 
28-4 
SILL 
T19-4 
808-2 


Tov. 
ZOv- 
CoP: 


OP. 
GOP. 
SOP. 
LOP- 
80F. 
607. 
OTP. 
TTP: 
oltv.- 
etp- 


‘ub 


€08-2 
&66-9 
€88-9 
LLL-9 


169-9 
£¢9-9 
8$¢.9 
c6¥-9 
8oPr-9 
T8$.9 
£869 
086-9 
966-9 
SsT-9 


LOT 
LbLS 
OSP-S 
O6L-S 
&S6-0 
GULP 
CVG-P 
6PE-P 
OLT-F 
£66-6 


28-8 
049-8 
STg.8 
298.8 
18-8 
040-2 
626-6 
68L-Z 
99.2 
61S-3 


688.6 
696-4 
621-2 
700-2 


6L8-T 


932-1 
69 T 
TIS 
168-1 
TL6-T 


TOUT 
180.1 
CI6- 
$64. 
089. 
993. 
ISP: 
9&&. 
616. 
FOT. 


19%-L 


186-9" 


848.9 
L949 


789-9 
819-9 
6SS-9 
98F-9 
VoV-9 
928-9 
828-9 
086-9 
686-9 
F8I-9 


690-9 
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SF-F8l 92.F8— 80-F8T 06-€8T 
6P-E8l $3-g8T 0-28T L2-18T 
23-6L1 $8-6ZT 2-641 16-841 
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ST-192 
L8-LG6 
CG+E9s 
99-692 


€L-S9S 
99-106 
0S - LES 
16-886 
94-868 


66-86% 
96.516 
SEETS 
90-202 
14-661 
69-681 
EL-E81 
€¢-18T 
65:8L1 


Z, 


99.82 
LL-PL 
86-04 
O1-49 
02-89 
S1.6$ 
T0.8S 


VL-OS 
T8.9F 
99-1F 
g¢.9¢ 
66-08 
69-46 
98-LT 
08-2 

OF-1 


vo azjos ey} jo sfep ur Afeuoue sung 


& 


v 


¢g 


& 


‘Lep & JO SUOTZOAZ UT 01909 OY} Jo LOTLUNHS suus pur azaved avjos 9y4 Jo SAvp Sv possetdxe ATemore suug 


‘SVDOA BO STEVE SAR-1 


08-092 
66-986 
9T-€S6 
82-696 


£E-ShS 
G3-1FZ 
80-283 
LL-GES 
66-826 


OS -€26 
66-S1Z 
68:61Z 
6&:906 
08-86T 
€Z-88T 
GS.€8T 
63-18T 
L6-8L1 


1 Prabhava.... 
2 Vibhava Bo 
3 Sukla ... - 


@ Pramodhtia .., 
5 Prajipati... 


6 Angirasa ss... 
7 Srimukha... 
8 Bhava nate 
9 Yava ... nae 
10 Dbitri Se 


31 Isvara a 
12 Bahodbinya ... 
13 Pramathi 

14 Vikrama “aa 
15 Vrisha 100 


46 Chitrabhann ... 
17 Subhano on 


18 Tarane eee 
19 Parthiva a 
20 Vyaya eee 
21 Sarvajit Bue 
22 Sarvadhari ... 
23 Virodhi see 
24 Vikrita be 
25 Khara ... 

26 Nandana ne 
27 Vijaya eee 
28 Jaya ... ove 


29 Manmatha ... 
30 Durmokha ..- 


831 Hemaiemba ... 
3? Vilamba ove 
33 Vikari... 


34 Sarvari ‘.. 10.00 


35 Plava ... ove 


36 Subhakrit ... 
37 Sobhana 
(Sobhakrit). 
38 Krodhi ses 
39 Visvavasa eos 
40 Pariabhava 


41 Plavanga soe 
42 Kilaka in 
43 Saumya see 
44 Sidherana ... 
45 Virodhakrit ... 


46 Paridhivi... 

47 Pramadicha ... 
48 Ananda ay 
49 Rikshasa ... 
50 Anala (Nala). 


§1 Pitgaia Bey 
52 Kalayukta ... 
53 Siddharthi ... 
54 Ranudra “yy 
55 Durmati to 


56 Duandubhi ... 
57 Rudhirodgari. 
58 Raktaksha .. 
59 Krodhana oes 
6O Kshaya 
(Akshaya) 


5C 


ol 


02 
03 
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TABLE I (i). 
Jupiter’s Cycle of 60 years—Southern Cycle. A.D. 967 to 1926 
with corresponding A.D. years—(Centuries A.D. in heavy type). 


(N.B.—The Indian year begins in March or April of the A.D. year.) 
10 re 10 e 1147 1207 1267 1327 1387 1447 1507 1567 1627 1687 1747 1807 18 67 
a = 48 08 68 28 88 48 08 68 28 88 48 08 68 
S 49 09 69 29 89 49 09 69 29 89 49 09 69 


30 90 50 10 70 30 90 50 10 70 { 
5 : 30 90 40) 
31 Os <b 11 71 31 91 51 ll 71 31 91 af 7: a 


82 92 52 12 72 32 92 52 12 72 
2 32 92 
os 93 53 13 73 33. 93 53 13 73 33 93 + 3 78 
- ve Sa ie is ~ be 54 14 74 34 94, 54 14 “14 
7 a 5) 55 15 75 35 95 55 
36 96 56 16. 76 36 96 56 16 76 36 96 56 rr 4 : 


37 97 57 17 77 37 97 57 17 

38 98 58 18 78 38 98 58 18 a a j H i: a 
39 99 59 19 79 39 99 59 19 79 39 99 59 19 19 
40 11 00 80 20 80 40 1400 60 20 80 40 170 60 20 80 
41 o1 61 21 81 41 Ol 61 21 81 41 OL;.: > 61 21 81 


42 02 62 22 82 42 02 62 22 82 4 : 2: 2 
43 03 63 23 83 43 03 63 23 83 43 ie 63 3 
44 04 64 24 84 44 04 64 24 84 44 04 64: 24 84 
45 05 65 25 85 45 05 65 25 85 45 05 65 25 85 
46 06 66 26 86 46 06 66 26 86 46 06 66 26 86 


47 07 67 27 87 vf 07 67 27 87 47 67 

48 08 88 28 88 48 08 68 28 88 48 8 68 Fs s 
49 09 69 29 89 49 39 69 29 89 49 09 69 29 39 
50 10 70 80 90 50 10 70 30 90 50 i0 70 30 9U 
51 il 71 31 91 51 11 71 31 91 51 1l 71 81 91 


52 12 72 82 92 52 12 72 32 92 52 12 7 
? 2 
58 18 73 83 93 53 13 73 33 93 53 1s 73 as 
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COOND arhoONHO 


b 


TABLE I (ii)—stxty years’ Northern cycie 
TABLE I (ii). 

Jupiter’s Cycle of 60 years—Northern System, showing suppressed years. 
Vijaya . 280 3389 398 458 517 §76 636 O 69 754 814 
Jaya x $1 40 39 59 18 77 37 1 96 55 15 
Manmatha os 382 41 400 60 19 78 88 2 97 56 16 
Durmukha : 83. 42 O01 61 20 79 39 3 98 57 17 
Hemalamba ve 84 45 02 62 21 80 40 AL 99 58 18 
Vilamba ONS | 4d OBS OB Fe ae 5 700 589 #119 
Vikaérin ... ye 86 45 OL 64 23 82 42 6 Ol 60 20 

arvari ... eS 87 46 05 65 24 83 43 7 02 61 21 
Plava Srl ial 88 47 06. 66. 35 Bae as S OB 6%. 28 
Subhakrit ... 2. a9> 48° 07. ~ 67-6 96>. uBe o4a5 9 0 63 3 
Sobhana ... a 60" 49. 08 °>. 6G) 7 28yeeme, ae 10. ip Gey eee 
Krodhin ss 91 50 09 69 28 87 47 11 06 65 24 
Visvavasu ... me ese 61 10. 90" Ween 12). OF %-+Bes cee 
Parabhava a 93 52 11 71 30 89 49 13 08 67 26 
Plavanga ... See ot”, 58° 12 | 7o- Seep en 14 $0 ¢. 3 
Kilaka ae : 95 54 13 73 32 91 51 15 10 69 28 
Saumya : 96 55 14 74 88 92 852 46 70 86.239 
Sidharana 87. 56°) 16 76 a eee oe 7 12 ee 
Virodhakrit se 98 57 16 76 35 94 ae 18 13 72 31 
Paridhayin e100). (58 ...17- 277-2 eben oe 10 JA 9B ee 
Pramadin ... .. 300 59 18 78 37 96 55 20 15 74 33 
Ananda ... she Ol 60 19 79 38 97 56 21 16 75 34 
Rakshasa ... we 02 61 20 80 39 98 57 22 17 76 35 
Anala ao : 08. 62 21 - Sle a0 ceoeeeeee Be: 48), “Gye 
Pingala ... Of «68; 22 9 82> “eee $4. -1)° row 
Kalavokta... ae O05 6 64.28 oe eee 256 20. -70,->-$8 
Siddhartin a 606° | 65“ 24. °° 83,58 4s epee as 26 21 80 39 
Raudra ¢ O7- .66° 23 °° 64 Fede pOR wee B7 39° Sr ae 
Durmati... see 08 67 26 85 45 04 63 28 23 82 41 
Dundobhi ... sey 09 68 27 = 86 46 05 64, 29 24 83 42 
Rudhirodgarin .. 10 69 28 87 A7 06 65 30 25 84 43 — 
Raktaksha 23 an ff 70 29 88 48 07 66 31 26 85 44 
Krodhana ... iat ase 71 30 x9 49 08 67 32 27 86 45 
Kshaya ... wes 12 72 31 90 50 09 68 33 28 87 46 
Prabnava ... ee 13 73 32 91 51 10 69 34 29 88 47 
Vibhava ... we 14 74 33 $2 52 UL 70 35 30 89 48 
Sukla 3 15 75 34 93 538 12 71 36 81 9C 49 
Pramoda 10: 76° 385 +? 94 28645. ae S732 «= 9T "58 
Pisiépatlc (asec. 77 86. 06 ote ieee ee SB BS ga 
Angiras 18 78 37 96 56 15 "4 39 34 98 52 
Srimukha ... 19 7 38 97 57 1é 75 40 85 94 53 
Bhava eee wea 20 80 39 98 58 17 76 41 36 95 54 
Yuva aes 21 81 40 99 59 18 dl 42 37 96 5d 
Dhatri “i Ex 22 82 41 500 60 19 78 43 38 97 56 
Tévara =e ae ae. 88 42  O1: Cree 2 e 44. ... 28 2 
Bahudhanya ae 24 84 43 02 62 21 80 45 39 99 58 
Pramathin os 25 85 44 03 63 22 81 46 40 800 59 
Vikrama te 26) 86"—O ON OR SS 47 41 #42901 ~~ «60 
Vrisha : ef 27 87 46 05 65 24 83 48 42 02 61 
Chitrabhanu aes 28 88 47 06 66 25 84 49 43 03 62 
Subhanu ... eee 29 89 48 07 67 26 85 50 44 04 63 
Tarana f 30 90 49 08 cs 27 86 51 45 05 64 
Parthiva a SFY 91%. 60 = 09 168 Bae ae 52 46 06 65 
Vyaya Ey 8 32 92 51 10 6S 29 88 53 47 07 66 
Sarvajit ... Bee cee.. 208. 58 <1). “oeeereeaaee no 54@ 48 08 67 
Sarvadharin A 34 94 53 12 71 31 90 55 49 09 €8 
Virodhin ae 35 95 54 13 72 32 91 56 50 10 69 
Vikrita ee 80s 96! 65° 14) CPR gS tea S7 61 1 “Sa 
Khara 5 87 97 56 15 74. 34 93 58 52 12 71 
Nandana ... xe 38 aoe 57 16 75 35 94. 59 53 13 72 


A.D. 280 to A.D. 2000. 


873 932 
74 33 
15 34 
76 35 
77 36 
78 87 
79 38 
80 39 
81 40 
-82 41 
83 42 
84 43 
85 80s 44 
86 45 
87 46 
88 47 
89 48 
90 ©3=6 49 
91 50 
92 51 
93 52 
94 53 
95 54 
96 55 
97 56 
98 57 
99 58 

900 59 
01 60 
02,..-<62 
03 62 
04 63 
05 64 
06 65 
07 66 
08 67 
me 68 
09 69 
10 70 
11 71 
12 72 
13 73 
14 74 
1 75 
16 «(7% 
17 77 
18;...-78 
19 79 
20 ~=80 
21 81 
22 82 
23 83 
24 84 
25 85 
S62" BE 
27 87 
28 ~=88 
29 ~=—s 89 
30 90 
31 91 


992 1041 
93 52 
94 53 
ss 54 
95 55 
96 56 
97 57 
98 58 
99 59 

10 00 60 
ol 61 
02 62 
03 63 
04 64, 
05 65 
06 66 
07 67 
08 68 
09 69 
10 70 
11 71 
12 72 
13 73 
14 74. 
15 75 
16 76 
17. 77 
18 78 
19 79 
20 wa 
21 80 
22 81 
23 82 
24 83 
25 84. 
26 85 
27 86 
28 87 
29 88 
30 89 
31 90 
32 91 
33 92 
34 93 
35 94 
36 95 
87 96 
38 97 
39 98 
40 99 
41 1100 
42 01 
43 02 
44, 03 
45 04 
46 05 
47 06 
48 07 
49 08 
&0 09 
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COND AhwONHO 


Vijaya 

Jaya wo 
Manmatha 
Durmukha 
Hemalamba 
Vilamba 


Vv ikarin 
Sarvari 
Plava .. 
Subhakrit 
Sobhana 


Krodhin 
Visvavasn 
Parabhava 
Plavanga 
Kilaka 


Saumya 
Sadharana 
Virodhakrit 
Paridhayvin 
Pramadin 


Ananda 
Rakshasa 
Anala ... 
Pingala 
Kalayukta © 


Sid dhartin 
Raudra 
Durmati 
Dundubhi 


eee 


one 


Rudhirodgarin. 


Raktaksha 
Krodhana 
Kshaya 
Prabhava 
Vibhava 


Sukla ar 
Pramoda 
Prajapati 
Angiras 
Srimokha 


Bhava 
Yuva 

Dhiatri 
TSvara 


Bahodhanya . 


Pramathin 
Vikrama 
Vrisha 
Chitrabhénu 
Subhana 


Tarana 
Parthiva 
Vyaya 
Sarvajit 


Sarvadhirin ... 


Virodhin 
Vikrita 
Khara 
Nandana 


71 
72 
73 
74s 


75 
76 


TABLE I (ii)—sixty years’ Northern cyoLe—continued 


31 
32 


90 
91 
92 
93 


94 
95 
96 
97 
98 


99 
13 00 
01 
02 
03 


04 
05 
06 
07 
08 


09 
10 
11 
12 
13 


14 
15 
16 
17 
18 


19 
20 
21 
22 
23 


24 
25 
26 
27 
28 


29 
30 
81 
32 
33 


34 
35 
36 
37 
38 
39 
40 


41 
42 


43 
44 
45 
46 


49 
50 
dl 
52 


o3 
54 
55 
56 
57 


§8 
59 
60 
61 
62 


63 
64 
65 
66 
67 


TABLE I (ii)—cont. 
Jupiter’s Cycle of 60 years—Northern System, showing suppressed years. A.D. 280 to A.D. 2000—cont. 


09 
10 
Ll 
12 


13 
14 
15 
16 
17 


18 
19 
20 


» 1165 1229 1288 1347 1407 1466 1525 
70 30 89 48 08 7 


26 
27 
28 
29 
30 


31 
32 
33 
34 
35 


36 
37 
38 
39 
40 


41 
A2 
43 
44 
45 


46 
47 
48 
49 
50 


51 
52 
53 
54 
55 


56 
57 
58 
59 
60 


61 
62 
63 
64 
65 


66 


O 1585 1644 1708 1763 1822 1881 1941 
86 45 04 64 23 


1 82 
2 87 46 05 65 24 83 
3 88 47 06 66 25 84 
4 89 48 07 87 26 85 
90 49 08 68 27 86 

5 
6 91 50 09 69 28 87 
7 92 51 10 70 29 88 
8 93 52 11 71 30 89 
9 94 53 12 Es 81 90 
10 95 54 13 72 32 gl 
he 96 55 14 73 33 92 
12 97 56 «15 74, 84 93 
13 98 57 16 75 85 94. 
14 99 58 17 76 36 95 
15 1600 59 18 77 37 96 
16 “Ai 60 19 78 38 97 
17 01 61 20 79 39 98 
i8 02> 62 21 80 40 99 
19 03 63 pe 81 41 1900 
20 04 64 23 82 42 ol 
21 05 65 24 83 43 02 
22 06 66 25 84 44 03 
23 07 67 26 85 45 04 
24 08 68 27 &6 46 05 
25 09 69 28 87 47 06 
26 10 70 29 88 48 07 
27 11 71 30 89 49 08 
28 12 72 31 90 50 09 
29 18 73 32 91 51 10 
30 14 74 33 92 52 11 
31 15 75 34 93 53 12 
32 16 76 35 94 54 13 
33 17 77 86 95 55 14 
34 18 78 37 96 56 15 
35 19 79 38. 97 a! 16 
36 20 80 39 98 57 17 
37 21 81 40 99 58 18 
38 22 82 41 1800 59 19 
39 23 83 42 OL 60 20 
40 24 84 43 02 61 21 
41 25 85 44 03 62 22 
42 28 ae 45 04 68 23 
43 27 86 46 05 64 24 
44 28 87 47 06 65 25 
45 29 88 48 07 66 26 
46 30 89 49 08 67 27 
47 31 90 50 09 68 28 
48 82 91 51 10 69 29 
49 38 92 52: 11 70 30 
50 34 93 53 12 7) 31 
51 85 94 54. 13 72 82 
52 36 95 55 14 73 33 
53 37 96 56 15 74, 84 
54 38 97 57 16 75 35 
55 39 98 58 17 76 36 
56 40 99 59 18 77 87 
57 41 1700 60 19 76 38 
58 42 01 61 20 79 89 
59 _ 43 02 62 21 80 40 
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of 


of Zodiac, 
Malabar months. 


names 


Signs 
also 


Mésha 
(Nal. 
Médam). 

Vrishabha 


Karkataka ... 


Simha 
Kanya ter 
Tala sae 
Vrischika 


Dhannus 
Makara... 
Kumbha 


Mina 


solar 


Lunar months ; also 
Bengal 
months. 


‘Vaisakha ... 


Jyeshtha 


Ashadha 


Sravana 


Bhadrapada. 
Aévina 

Karttika 
Margasirsha, 


eee 


Pausha ss... 
Magha 
Phalguna ... 
Ohaites a 


Before, 


1:40469 Bhadrapada 
3:29438 Aévina... oe 
540851 Karttika 


7°35820 


Duration 
of tithis. 
Days. 
0°98435 
1°98870 
2°95306 
3:93741 
4'92176 
590612 
6'89047 
7°87482 
885918 
9°84353 
10°82788 
11°81223 
12°79659 
13°78094 
1476529 


TABLE I—(iii) T0 (v);/NAMES OF MONTHS AND TITHIS 


TABLE I (iii). 


Months. 
Surya siddhanta. 
a ey 
é ‘ai séeeaeeuiee 
| —2 aA 8 a os 
=| ho mR 2,.% = Ser it ee 
FI ce ate eee 
5 340. Owes eee 
3 ~ & eid eI Bie 3 8 
= 24 25 m4 SES me 
g g ® a 2S .2 F E aaeS 
=) Zz a b= 
Chittirai 30°93528 ie 
Vaigasi ... 81'42028 8093528 «2953059 
Ani w. 31°64472 62°35555 5906117 
Adi ws -81°47528 94:00028 88'59176 
Avani... 81°01861  125°47555 11812235 
Puratt&éi ... 3044138  156°49417 147°65293 
Aippasi ... 29°89833 18693555 ~=—-177'18353 
Karttigai ... 2940027 21682888 20671411 
Margali ... 2031777 24631916 23624470 
Tai 29°44805  275°63604 26577529 
| Maéi wes 29°82027 —-805'08499 —«-.29530588 
Pafguni 30°35348 384°90527 32483647 
365°25876 354°386705- 
383'89764 


to 


beginning of each 
lunar month. 


of (C’s 
anomaly up 


Inorease 


1976 


3°952 
5°928 


7°904 
9°880 
11°856 
18°882 


15°808 
17°784 
19°760 
21°736 
23°712 
25°688 


TABLE I (iv). (See p. 30 of Text) 
Limits of Adhika months. 


=) 
3 
S 


2 55°1092 


3 82'6638 
4 110°2184 


on © Oo 


9 247°9914 


Arya siddhanta. 
——————— 


in 
in 


of days 
anomalistic 


months. 


No. 


80°92500000 


81°40111111 


81°60722222 
81°46777777 


31°03472222 
30°45666666 


137°7730 
165°3276 
192°6822 29°90333333 


220°4368 29°50861111 


29°35055555 
275°5469 2945666666 
303'1006 29°808333383 
330°6552 30°33876157 


358'2098 


) 
) 


san- 
“or No, 
of days up to 
beginning of each 
solar month, 


Moment of 
kranti ; 


30°925000 


62°3261111 
93°9333333 


125°4011111 
156°4358333 
186 8925000 
216°7958333 


246°3044444 
275°6550000 
305°1116666 
834 9200000 
365°2586805 


Limits of Kshaya months. 


Before. After. Before. After 
| 
ooo © 884122 50 ae ; Margasirsha 10°07446 
975201 Phalguna 9°77912 10°06880 Pausha 9°86164 
ee 10°11475 Chaitra se 10°06880 10°89170 Magha ... 977910 
| 
i 
eee eee coe eve { eos eee 
TABLE I (vw). 
Tithis. 
Names of Duration Names of 
tithis. of tithis. tithis. 
ts E Days. 
1 Snukla Pratipada, 15°74965 1 Krishna Prathama. 
DO: Dvitiya. 16°73400 2 Do. Dvitiya. 
3 Do. Tritiya. 17°71835 3 Do.  Tritiva. 
4 Do. Ohaturthi. 18°70270 & Do, Chaturthi. 
5 Do. Panchami. 19°88706 5 Do. Panchami. 
6G Do. Shashthi. 20°67141 6 Do. Shashthi, 
7 Do. Saptami. 21°65576 v4 Do. | Saptami. 
8 Do. Ashtami. 22°64012 8 Do. Ashtami. 
9 Do. Navami, 23°62447 g Do. Navami. 
10. Do. Dagami. 2460882 10 Do, DaSami. 
ii Do. Kkadasi. 25°59318 p i Do. Ekadagi, 
12 Do. Dvadasi. 2657753 12 Do, Dvadasi. 
13 Do. Trayodasi. 27'56188 13 Do,  Trayodasi. 
14 Do. Chaturdaéi, 28'54628 14 Do. Chaturdagi, 
15 Paurnami, 29°53059 15 Amiyasya. 


Before. 

10°11475 

10°07447 
9°86164 


eee 


© ON & Gh OHH 


ee ee 
PrP O dD F&F OO 


bd et 
Ou 


int 
oN 


tore 
oo 


& 
rr 


bb» Dw Ww WD DW 
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TABLE I (Vi) AND (Vil) —NAMES OF NAKSHATRAS, YOGAS AND KARANAS 


TABLE I (wi). 


199 
Yogas. 
a 5 ose ag eae 
° 
5S 
23 sa 
ES Sis 
Sp CTC RF 
A oS) 
Days. 
1 Vishkamba. 094149 
2 Priti ‘s 1°88298 
3 Ayushmat... 2°82447 
4 Saubhagya. 3°76596 
5 Sobhana .. 470745 
6 Atigande ... 5°64894 
7 Sukarman.,,. 6°59043 
8 Dhbriti 7538192 
9 Bsula 8'47341 
10 Ganda 9°41489 
11 Vriddhi 10°35638 
12 Dhruva 11'29787 
13 Vyayhata... 12'23936 
14 Harshana 13°18085 
15 Vajra 1412234 
16 Siddhi = 15°06383 
17 Vyatipata.. 16°00532 
18 Variyas 16°94681 
19 Parigha 17°88830 
20 Siva 18°82979 
21 Siddha... 19°77128 
22 Sadhya 20°71277 
23 Snbha 21°65426 
24 Sokla 22'59573 
25 Brahman ... 2353724 
26 Indra 2447873 
27 Vaidhriti.,,.. 25°42022 


Nakshatras. 
co -—- nee, Hy A ns aN 
ae. Soe a5. 5 ‘ 
| a $8 oes n a. 
s e253 g es ary 
a 8 2.2 3 see eoe4 
8a $343 m 0.5 22 dO 2 2 
SEN ORME an at So's 
EE Seber e-e 2 86th Ee 
(eo) oD ae a a aw a aw 
Days Days Days 
ASvini Sve aes 101191 Asvin 1:01191 1:0 
Bharani a 2°02383 Yama 1-51787 U5 
Krittika (Tam. Kirut- 3'03574 Agni 2°52978 25 
tigai), 
Rohini ay nae 4:04765 Prajapati ... 404765 4'0 
Mrigasiras (Tam. 505957 Soma 505956 5:0 
Mirngasiram). 
Ardra (Tam. Arndra 607148 Rudra = 556552 5° 
or Tiruyadirat). 
Punarvesu.... | ae 708340 Aditi Ss 7:08339 7-0 
Pushya (Tam. 809531 Brihaspati ... 8:09531 8:0 
Pusam),. 
ee0N (Tam. Ayil- 9°10722 Sarpah ie 8°60126 8'5 
yam). 
Magha (Tam. 1011914  ~=Pitarah 9'61318 95 
Magham). 
Parva-Phalguni( Tam. 1113105 Bhaga in 10°62510 10°5 
Puram). 
Uttara-Phalguni 12°14297 Aryaman 12°14297 12°0° 
(Yam. Uttiram). 
Hasta (Tam. Has- 13°15488 Savitri 13°15488 13:0 
tam). 
Chaitra (Tam, 1416679 Tyashtri ... 14:16679 14°0 
Chittirai). 
Svati nee nae 15°17871 Vaya 06 14'67275 145 
Visakha (Tam. Visa- 16°19062 Indragni .. 16'19062 
kam). 160 
Anuradha (Lam. 17°20273 Mitra 17:202538 17°0 
Anusham). 
Jyest.tha (Tam. 1821445 Indra 17°70849 «17° 
Kéttai). ; 
Mala (Tam. Molam). 19°22636 Nirriti 18°72040 18°5 
Parva-Ashadha (I'am. 20'23828 Apabh — . 
Paraddam). 19°73232 19°5 
Uttara Ashadha 21°25019 Visvadéva 21°25019 21:0 
(Lam. Uttiradam). Brahma. 21°3217 
: (Abhijit) 
Sravana (Tam. 22°26210 Vishno as 2226210  22°3217 
Tiruvonam). 
Sravishta or Dhanish- 23°27402 Vasava 2327401 28°3217 
tha (Lam. Avittam). 
Satabhish «j or Sataraka 24'28593 Varuna 23°77997 23'8217 
(Tam. Sadayan). 
Parva-Bhadrapada 25°29785 Aja Exapad. 2479188 24°8217 
(Tam, Porattadi). 
Uttara-Bhadrapada 26'30976 Ahi Bu- 26°30975 26°3217 
(Lam. Uttirattadi). dhnyu, 
Revati fp vr 27°32167 Pushan 27°32167 27°8217 
TABLE I (vii). 
Karanas. 
Kimstughna ooo i; 
Bava . 2, 9, 16, 28, 30, 37, 44, 51, | 58 = Sakuni. 
Balava .- 8, 10, 17, 24, 31, 38, 45, 52, | 59 = Naga. 
Kanlava ... 4, 11, 18, 25, 32, 39, 46, 53, | 60 = Chatushpada, 
Taitila we 5, 12, 19, 26, 33, 40, 47, 54, 
Gara” .». 6, 13, 20, 27, 34, 41, 48, 59, 
Banija ... 7, 14, 21, 28, 35, 42, 49, 58, 
Vishti 8, 15, 22, 29, 36, 43, 50, 57, 
(or Bhadra). : 


51 


Kaliyuga. 


3101 
8102 
3103 
3104 


3105 
3106 


3107 


3108 
3109 


3110 
3111 
3112 


3113 
3il4 


3115 


3116 
3117 


3118 
3119 
3120 
3121 


3122 - 


81238 


8124 
3125 


3126 
5127 
3128 
3129 
3130 
3131 


3132 
3133 


3134 


3135 
3136 


3187 
3138 
3139 


3140 
3141 
3142 
31438 
3144 
8145 
3146 
2147 
3148 
3149 
3150 
8152 


3152 
,, 3163 


3154 
8155 
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Vikrama era. 


Saka era. 


dines 


93 


99 3. 
1005s 
101 


102 
108 


104, 
105 
106 


107 
108 


109 


110 
111 


year. 
moon. 


day. 
Anomaly of first new 


First new moon in colar 


Fraction of 


9831 9'9981 22°736 
‘2419 28°6370 20°870 
*5006 17°7453 17°027 
‘7594 6'8536 13184 


0181 25°4925 11°317 
°2769 146008 7°475 


°5356 3:'7091 3°633 


*7944 22°3479 1°765 
0531 11°4562 25°477 


‘3119 0°5645 21°634 
‘5707 19°'2034 19°767 
8294 83117 15°925 
“0882 26°9506 14:058 
*8469 16°0589 10°215 
6057 51672 6:873 


"8644 23°8061 4°506 
"1232 12°9144 0°663 


*3820 = 2°0227 24375 
‘$407 20°6616 22°508 
"8995 9°7699 18°665 


"1582 28°4088 16°799 
‘A170 17°517L 12°956 


°6757 «66254 9113 


"9845 25°2847 7°246 
°1932 143726 3°404 
*4520 3'4809 27°115 


*7108 22°1197 25°249 
‘9695 11°2280 21:406 


*2283 0°3363 17-563 
4870 18°9752 15°696 
"7458 80835 11854 


0045 26°7224 9987 
°2633 15°8307 6°144 


"56221 49390 2°301 
*7808 235779 0:435 
0396 12°6862 24146 
2983 1°7945 20'304 
5571 20°4334 18°457 
8158 9°5417 14594 


0746 28°1806 12°727 
"3334 17°2889 8885 


“5921 63972 5:043 


"8509 25:0361 3°175 
1096 14°1443 26°887 


‘3684 3°2526 23°044 


*6271 21:8915 21°178 
8859 10°9998 17°335 


"1446 01081 18°498 
*4034 18°7470 11°625 
‘6622 7:°8553 7°783 


9209 26°4942 5:°916 
*1797 15°6025 2-073 


‘4384 4°7108 25°785 


*6972 23:3497 23:°918 
"9559 124580 20:075 


TABLE II.—NEW MOONS AND ECLIPSES 


Christian era. 
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Vaisakha. Jyeshtha. Ashadha. 

: BS ree ae 8 

ie ae Bc $0: 
7 st soy 4 =—a 5 8 cit ol 

oo RS B. hee ae 
Siete: fe o: 2 Se eee ee © 
Sea mwERB A BER OG BER 
3 Mr 23 ‘98 5Ap22 ‘Sl 7 My22 ‘04 1 Je 
2Apll ‘88 4Myll ‘41 5Je 9@0O94 7 Jl 
7 Ap 1 ‘25 1 Ap 300 ‘78 8 My30 ‘81 4 Je 
4 Mr 21 61 6 Ap 200 ‘14 7 My 19 ‘67 { aoe 
3 Ap 8@O51 5 My 8 ‘04 GJe 6 ‘57 IJ 
7 Mr 28@ ‘88 2Ap27 ‘41 3My26 -94 5 Je 

See mg fl My 16 ‘31 
6 Mr18 “24 6 ap 16 77 | 5 de ae aT 
4Ap 6 ‘14 5 My 5 67) Yaa oA 
1 Mr 25 ‘51 83 Ap24 ‘O04 4My23 57 6 Je 
5 Mr 14 8S J 5 
7apis -4) 1Myl2 94 3Je ll “47 5 JI 
4Ap 2 ‘77 6 My 2 ‘0 7 My31O “83 2 Je 
2Mr23 14 8Ap2l ‘67 5 My21O ‘20 6 Je 
1Ap 10 ‘04 2My 9@ ‘57 4Je 8 ‘10 531 
5 Mr 300 ‘41 6 Ap 28@ ‘94 1 My 28 -47 3 Je 
2Mr19O ‘77 4 Ap 18@ 80 {7 MyAe 788 Fy 
: = 7 Je 16 ‘36 
lAp 7. 67 8My 7 ‘20 4J0 6 “98 6 Ji 
6 Mr 27 04 7 Ap 25 ‘57 2 My 25 10 3 Je 
4 Ap 14 ‘98 : 
3 Mr 16 40{¢ My1l4 -az7 13 138 00 2 U1 
2Ap 4 ‘830 8My 8 ‘88 5Je 2 ‘86 6 JI 
6. Mr 24 ‘67 1 Ap 23 +20 2My22 ‘73 4 Je 
5Apll ‘57 7 Myl1O 10 1Je 9@ 63 8 Ji 
2Mr3l ‘98 4Ap 300 ‘46 5 My 29 ‘99 7 Je 
7 Mr 21-80 1 Ap 19@O'83 3 My 19 36 {% 
6Ap 9 ‘20 7My 8 ‘73 2Je 7 -26 34 
3 Mr28 ‘57 5 Ap 27 ‘10 6My26 ‘63 1 Je 
: 3 My 15 ‘99 
7 Mr 17 932 Ap 16 46 {§ ee 
6 Ap 5 ‘83 1 My 5 °36 2Je 3 ‘89 4 Ji 
4 Mr 26 ‘20 5 Ap 24 ‘73 7 My 24 "26 1 Je 
1 Mr 14 "56 1s : ; ; 

{3 Anis 09 4My12 63 6 Je IQ 16 7 Ji 
7Ap 2 ‘46 1My 1 99 8Myr31O ‘52 5 Je 
4Mr 22 88 6 Ap2l ‘36 7 My 206089 2 Je 
3 Ap 1 73,5 My 1l0@ °26 6Je 8 +79 1431 
1 Mr 800 ‘00 2 Ap 28@ ‘62 4 My28 15 5 Je 

1 My 17 “52 

5 Mr19O °46 6 Ap 17 99 {§ 3. ae 
4Ap 7 °36 5My 6 ‘89 7Je 5 42 131 
1 Mr 27 ‘73 3 Ap 26 ‘26 4 My 25 ‘79 6Je 
6 Mr 16-09 ie Ap 16 62 3 Je a a aaa 

2My14 -15 

4Ap 3 ‘99,6My 8 ‘52 1Je 2 ‘05 271 
2Mr 24 36 3 Ap 22 ‘89 5 My22 42 6 Je 
1Api2 -25 2My11Q ‘79 4Je 10 « -38 6 Jl 
5 Mr 31 62 7 Ap 30@O15 1 My29 ‘68 3 Je 
2Mr20 ‘99 4 Ap 19@ 52 6 My 19 “05 e = 
lAp 8 ‘89 3My 8 ‘42 4Je 6 ‘85 6 JI 
6 Mr29. ‘25 7 Ap 27 -78 2My27% ‘31 8 Je 
8 39 ‘ 6 My 15 “68 

Mr 17 62 5 Ap 16 15 {5 Jo ie ee 
2Ap 5 52 4My & 05 5Je 8 “58 7 JI 
8 Mr 25 ‘88 lAp 24 ‘42 2My23 95 4 Je 

M 15 Pr) 3-4 a f 

re apis qe 7 My18 81 3 Jen eee 
3 Ap 2 15 4My 1 68 6 My 81Q@O21 7 Je 
7 Mr 22. ‘52 2 Ap 210 ‘05 8 My 200@ ‘58 5 Je 
6 Ap 10Q “41 7 My 95 2Je 8 48471 
3 Mr 302 ‘78 5Ap29 ‘81 6 My28 ‘84 1 Je 

: 4My17  -21 
1 y & 
Mr 19@ ‘15 2 Ap 17 68 {5 Je 15a oO 
7 Ap-7 ‘05 1My 6 58 3Je 5. =a eal 
4Mr27 -41 5 Ap25 ‘94 7 My25 ‘47 2 Je 


04239 
ae 


TABLE II.—Solar years and new moons 
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200 °57 
9 7 
28°84 
18 20 
Ay oa 
6-399 
25 "47 
14: ->87 
| eee 5 
23° «10 
11@ ‘00 
30@ ‘37 
1p 2B 
7 -68 
27 00 
15 89 
ieee | 
23 “63 
12 “58 
1@0'89 
2160 26 
9= A416 
28 = -53 
17 —s-@g 
THe sag 
a = 40 
25. a6 
14°05 
8 “42 
22. 78 
10@ 69 
30-05 
ip 42 
S32 
2e = 69 
15 58 
4 +95 
24 8=s “32 
12@021 
16058 
20@ °95 
Bet “85 
a8: “21 
7-68 
Nee 21 
6 48 
25 = 85 
a. ae 
SD 
220) °48 
AE cy BF 
29 ‘74 
| aaa | 
& ‘Ol 
a. BF 
| ee 
>. 
24 «01 


Sravana. Bhadrapada. 


- a 
oO - a} 
a SS oe 
® o a “Pa s 
E 2A fe 
3 Jl 20 10 
2Au 8 *00 
6 Jl 28 "37 
5 Au 16 27 
2 Au 4 “63 
7 dl 85 00 
5 Aul20 ‘90 
3 Au 2 26 
7 Jl 21 *63 
6 Au 9 "53 
3 Jl 29 “90 
i J1 19 "26 
2 Aul7 ‘79 
7 Au 6 16 
4J1 26 63 
8 Au l4 “43 
7 Au 3 “79 
56 Jl 23 16 
4 Aull 06 
1 Jl 31 “42 
5 Jl 20 ‘79 
4 Au 7 ‘69 
2 J1 28 ‘06 
7 Auld 95 
5b An) 32 
2J1 24 “69 
1 Aul2Q ‘59 
5 Au 1 95 
3 J1 2 *82 
2 Au 9 22 
6 JI 29 58 
{5 Ji 18 “95 
5 Aul? 48 
2 Au 6 "85 
7 Jl 26 ‘22 
6 Aul4 "11 
3 Au 3 ‘48 
7 Ji 2830D ‘85 
6 Au 10 “75 
4 Jl 31 iB 
1 Ji 20 48 
7 Au 8 38 
4 J] 27 14 
8 Aul5 64 
1] Au § “O01 
5 Jl 25 -38 
4Aul20 ‘27 
1 Au 1@ ‘64 
6 Jl 22@ OL 
4 Au 9 “91 
2J1 29 ‘37 
fb Jl igs 64 
1 Aul7 “19 
5 Au 6 54 
2J1 26 “90 
1 Aul3 “80 
6 Au ‘17 
8 Jl 28@C 54 


* Ending moments of tithis by Arya and Strya siddhantas are the fame 


TABLE II.—NEW MOONS AND KOLIPSES 


from 1 B.C. to A.D. 500 (Siarya siddhanta).* 


Co 


ae 


oe hPwore Wo ee SY w& RN OD PBA DY OOH ATD 


on 


naw & d= & Ot — NP SD eB Oo NO Oe 


Week-day. 


or Rn 


“1S 


w & 


an Bb en) be 


Aégvina. 
5 
. ° 
SS 
oe ae 
am A te 
Anu18 ‘63 
oes gene 
S 86 "63 
Au 26 “90 
Ss 14 “80 
€ Sine 
Au23  °53 
s 11@ ‘43 
Au 31@ °79 
An 20 "16 
s 8 "06 
Au 28 43 
Ss 16 32 
Ss 4) 78 
Au25 06 
S 120 ‘96 
s 2 "32 
Au 21@ ‘69 
So, 9 *59 
Au 29 "95 
Au 19 *32 
8s 17 "85 
s 6 22 
Au 26 *59 
s 14 «48 
g.'3 "85 
Au 283Q ‘22 
S 11@ ‘12 
Au 31 48 
Au 26 85 
Saar 7 75 
Au 28 i 
Ss 16 ‘Ol 
ee. A eae 
Au 24 "75 
S 12@0'64 
S 2@ Ol 
Au 22 "38 
he ae “28 
An 29 64 
Au 19 “Ol 
S)- 17 hd 
S 6 n°) | 
Au 26 27 
8 14 a7, 
S 3 "BA 
Au 2 "91 
Ss 10 “80 
Au 31 ‘17 
Au 20 "54 
Ss: £8 +44 
Au 27 ‘80 
8 15 Td 
Ss. & "07 
Au 25 "42 
8 -12 ‘33 
3 1 ‘70 
Anu 22 ‘O07 


Karttika. 
os 
aa 
o so 

pa of 
70 16 ‘69 
50 6 ‘06 
28 2 43 
10 140 °33 
50 20 -69 
3S 22@ ‘06 
10 10 ‘96 
6S 30 ‘38 
3S 18 ‘69 
20 7 ‘59 
6S 26 ‘96 
50 15 ‘85 
30 4 ‘22 
7S 20 °59 
60 12 -49 
30 1 ‘85 
18 20 22 
On 952 12 
48 28 ‘49 
30 17 ‘38 
70 5 °%5 
5S 25 ‘12 
40 140 ‘01 
1 0-88": 28 
5S 21@ °75 
40 10 ‘65 
2S 30 Ol 
6S 19 ‘38 
5O 7 38 
28 2 ‘65 
10 15 ‘54 
50 4&) ‘91 
38 230C) :28 
204s, 37 
60 1 ‘84 
38 20 ‘91 
20 8 ‘81 
"8 28 ‘17 
60 17 07 
30 6 ‘44 
78 24 ‘81 
60 13@ °70 
40 3@ ‘07 
18 22 ‘44 
70 10 °83 
48 29 -70 
28 19 ‘07 
POE OF 
5296.” +33 
40 150 °23 
10 “80 
58 2 ‘97 
40 11 ‘86 
Oo 1 98 
6S 20 ‘60 


Margasirsha. 
By , 
& gq 
ee ‘S 
88 a 8 
eave o£ 
2N 15 °28 
6N 4 ‘59 
30 240 -96 
2N 12 *86 
7N 1 °22 
40 21 -59 
8N 9 ‘49 
70 29 °86 
80 18 22 
4N 6 ‘12 
10 2 49 
7N 14@0'39 
4N 23 %5 
20 28 -12 
IN 11 ‘02 
50 81 ‘38 
20 19 “75 
PN Ke "6d 
60 28 -02 
4N 15 ‘91 
2N 40 °28 
60 24) °65 
5N 12 °65 
2N 1 ‘91 
7-0. «21. =28 
6N 9 18 
30 29 ‘54 
YO is .:. 91 
6N 5 81 
40 26 18 
83 N 14@ ‘07 
TN 38 44 
40 22 81 
3N 10 °71 
10 381 07 
50 20 °44 
4N 7 "34 
10 27 ‘70 
7N 150 ‘60 
4N 4& 97 
BAe 2 *B4 
1N 12 °23 
5N 1 60 
20 21 °97 
1N 8 ‘87 
60 29 °23 
30 18 60 
2N 6. ‘50 
60 25 86 
5N 18 ..°%6 
gN $3 °18 
70 28 ‘50 
6N 10 °39 
30 30 8 -%6 
t0..9,..-18 


Pausha. 
ry P 
Ts 2 
S a 5 cgeg 
Oo 
res & 

Pausha. 

Kshaya. 
1D 4 -12 
5 N 28@ -49 
4D 12 39 
1N 30 75 
6 N 20 12 
§D 9 02 
2N 28 39 
6N 16 75 
5D 5&0 °65 
3N 25@0'02 
1D 13 “92 
6D 2 28 
3N 21 *65 
2D 10 °55 
6N 29 a!) | 
4N 18 “28 
3D 7 “18 
TN 26 "bd 
6D 15@ ‘44 
3D 81 
1N £e 18 
7D 12 -08 
4D 1 "44, 
1N 19 81 
7D 8 7) 
dN 28 ‘07 
2 Noke "44 
1D 50 ‘84 
5N 24@0°71 
4D 18 ‘60 
Lbs 97 
6N 21 "34, 
65D 10 "24 
2N 29 ‘60 
6N 18 ‘97 
6D 8 87 
3N 26 23 
2D 15 13 
6 D 50 
3N 22 87 
2 D241 ‘76 
i fi 8 Nien 2) | “13 
4N 20 516) 
3D 8 740 
TON 87 6 
5 N 17 18 
4D 60 ‘03 
1N 24@ -39 
RADE gars; “29 
4D 2 ‘66 
2M 33 03 
y i aes 92 
5 N 29 29 
2N 18 66 


For tithis by Brahma siddhanta, add algebraically —°02 to the above, 


A.D. 


10 


12 


15 


18 


20 


a1 


45 


48 


50 
51 


53 


Magha. 
s 
oer s 
“4 © a 
os gt ~~ ° 
®o 6 a 
ea aA o£ 
3D 140 ‘76 
2J3r 2 *65 
aaD=-23 02 
5 Jr 1¢ "92 
8D 30 *29 
7D 19 “65 
6Jr 7 *B5 
3D 27 *92 
1D 16 "28 
7 Jr 4 18 
4D 24 55 
8 Jr 12 45 
7D 32 ‘81 
5D 21 ‘18 
4dr 9 08 
1D 29 °45 
56D 17 *81 
4Jr 5D “71 
2D 260 :08 
7 Jr 18 "97 

ar. 2 84 
2D 22 71 
1Jr 10 61 
5D 30 O7 
38D 19 "34 
2dr 7 24 
6D 27 61 
3D 160 ‘97 
2Jr 8 87 
7D 24 °24 
6 Jr 12 13 
3dr 1 "50 
7D 20 87 
6Jr 8 a fr 
4D 29 13 
1D 18 *5O 
7Jr 50 °40 
4D 25@ 77 
3 Jr 13 66 
lJr 38 03 
6D 22 ‘40 
4Jr 10 *29 
1D 30 ‘66 
6D 20 03 
4 Jr 6 ‘93 
2D 270 °29 
6D 16@0O'66 
6 Jr 4 BG 
2D 238 93 
Pur li "82 
6 Jr 1 19 
8D 2l 56 
2 Jr.- 8 “45 
6D 28 “82 
4D ie ‘18 


A.D. 


Oa 


11 


13 
14 


16 
17 


19 


24 
25 


27 
28 


30 


35 
36 


38 


41 


43 
a4 


46 
47 


49 


52 


54 
55 
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Phalguna. Chaitra. 
b z<- ey 
2 a @ : 
a=} ° cs =| 
4a. 3 : es 
© os b> 
Fae aba d & 
6F 1 *82 
5 
18 20 {1 Mr 13 85 
4F 1 $18 6Mr 2 “4 
1Jr 21 55 8F 20 - -0g8 
7F 9 45 1Mr 9 98 
4Jr 28 82 6F 27 -365 
2Jr 18 18 3F 160 -71 
1F 6@008 2Mr 7 61 
5 Jr 2@O+} 6F 24 98 
2Jr 14@ ‘8i 4F 18 *35 
he ‘71 3Mr 4 "24 
6Jr 23 08 7F 21 61 
4F 10 ‘98 6 Mr ll *51 
2Jr 30 ‘84 SF 28 ‘87 
6Jr 19 ‘71 1F 18 24 
SF 7 ‘61 7Mr 9) ‘14 
2Jr 27 98 4F 26 51 
7 Jr 1WO 34 1F 14@ 87 
6F 4 ‘24 7 Mr 5 27 
8 Jr 24 61 5 F 23 "14 
2F 12 ‘61 4Mri13  -04 
6 Jr $1 ‘87 1 Mr 2 ‘40 
4Jr 21 ‘24 5F 19 ‘77 
3F 9 +14 4Mr10. ‘67 
7Jr 29 ‘50 2F 2 08 
4Jr 17 ‘87 6F 164 -40 
3F 6@077 5 Mr 7 ‘30 
l1Jr 26@ ‘14 2F 24 67 
5 Jr 15 50 7F 14 03 
4F 2 40 5 Mr 3 °93 
1 Jr 22 oy ft a: an ee} | ‘30 
7F 10 ‘67 2 Mr 12 *20 
5 Jr 81 03 6F 29 +56 
2dr 19 40 3F 17 "93 
LF 4 80 2 Mr 88 
6 Jr 27 66 7 F 26 "19 
3 Jr 17 03 4F 15@ -56 
5 Ha 93 8Mr 5 48 
6 Jr 24 30 7F 9292 83 
5F 12 +19 6Mri13 -72 
2F 1 56 4Mr 2 09 
6dr 20 “OS 1 Fe: . -19 "46 
5F 8 ‘88 7 Mr 100 -36 
3 Jr 29 19 4F 27@0'72 
7Jr 18 36 2F 17@C09 
6 F 5 46 7 Mr 6 “99 
3 Jr 25 82 5 F 24 “85 
l Jr 15 a0. 2 8: 8 ‘72 
TUR ee *0O9 1 Mr -8 62 
4 Jr 22 46 5 F 20 ‘99 
3-24.10 35 «24 Mr li ‘88 
7 Jr 30 728 Mr 1 ‘25 
5 Jr 20 089 6F 18 ‘62 
3F 60 ‘89 5 Mr &@ ‘52 
1Jr 270 ‘85 2¥ 25@ -88 
5 Jr 16 T2948 16 “25 
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Kaliyuga 
Vikrama era. 


3156 112 
3157 113 
3158 lid 


3159 115 
3160 116 


3161 117 


3162 118 
3163 119 


3164 120 
3165 121 
3166 122 


3167 128 
3168 124 


3169 125 


3170 126 
3171 127 


3172 128 


3178 129 
8174 180 


$175 131 
8176 1382 


8177 133... 


Saka era. 


’ 


$178 134... 


3179 185. 


8180 136 


8181 137. 


3182 138 
8183 189 
3184 140 
3185 141 


3186 142 
3187 148 


3188 144 


8189 145 
8190 146 


3191 147 


3192 148 
8193 149 


8194 150 
3195 151 
8198 152 


3197 158 
3198 154 


3199 155 


3200 156 
3201 157 


3202 158 
8208 159 
8204 160 


3205 161 
8206 162 


$207 163 


3208 164 
3209 165 
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16 
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KOO ONTO On PRP OW Se - 


Com- 
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solar 


tA 
@® 
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rn 


Month and 
day A.D. 


year. 
moon. 


day. 
First new moon in solar 


Anomaly of first new 


Fraction of 


"2147 15663 16°233 
"4735 20°2052 14°366 
"73822 9°3135 10°523 


"9910 27°9524 8'656 
2497 17-0607 4814 


5085 61690 0971 


“7672 24°8078 26°659 
°0260 13°9161 22°816 


"2848 3:0244 18°973 
*5435 21°6633 17°107 
‘8023 10°7716 13264 


‘0610 29°4105 11°397 
"8198 18°5188 7°554 


5785. 7°6271 = 3°712 


*8373 262660 1:845 
“0960 153743 25°557 


"8548 4°4826 21°714 


6186 23°1215 19°847 
+8723. 122298 16:004 


"1311 1°3381 12°163 
*8898 319°9770 10:295 


+6486 9°0853 6°452 


‘9073 27°7242 4°585 
‘1661 16°8825 0°743 


‘4249 59408 24°455 
"6836 245796 22°588 


9424 136879 18-745 


"2011. 2°7962 14902 


-*4599 21:4851 13:036 


‘7186 10'5434 9:193 
9774 291823 7°326 


- *2362 18:2906 3°483 


‘4949 7°3989 27°195 


‘7537 260378 25°328 
‘0124 15°1461 21°486 


‘2712 4:2544 17°643 


*b299 22°8933 15°776 
‘7887 12:0016 11:933 


‘0474 1°1099 8:09] 
"8062 19°7488 6:224 
"5650 8°8571 2°381 


‘8237 274959 (514 
0825 16°6042 24°226 


*8412 6°7125 20°383 


"6000 24°3514 18°517 
*8587 13°4597 14674 


‘1175 + 2°5680 10°831 
*8763 21°2069 8-964 
6350 10°3152 5°122 


*8938 28°9541 3°265 
*1525 18°0624 26°967 


*4118 71707 23°124 


*€700 25°8096 21°257 
"9288 14°9179 17°415 


TABLE U.—NEW MOONS AND EOLIPSES 
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* Ending moments of tittis by Arya and Sarya siddhaatas are the same. 
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For tithis by Brahma siddhanta add algebraically —‘02 to the above, 
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® Ending moment of tithis are the same for Arya and Sarya siddhantas, 
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For tithis by Brahma siddhanta add algebraically — 
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Kaliyuga. 
Vikrama era. 


8263 219 
3264 220 


3265 221 
8266 222 


8267 223 


3268 224 
8269 225 


8270 226 
8271 227 
3272 228 


8278 229 
3274 230 


3275 231 


3276 232 
3277 233 98 


3278 234 99 
3279 235 100 
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3282 238 103 


3283 239 104 
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3285 241 106 


3286 242 107 


3287 243 108 
3288 244 109 


3289 245 110 
8290 246 111 
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8292 248 113 
3293 249 114 


3294 250 115 


3295 951 116 
8296 252 117 


8297 253 118 
8298 254 119 
3299 255 120 
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8301 257 122 
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day. 
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9016 17°3778 14°754 
‘1604 6:4861 10°911 


"4192 25:1250 9:044 
6779 14°2383 5201 
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"2655 23°4386 2°233 
5242 12°5469 25°945 
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°8395 4°3433 23°612 
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* Ending moment of tithis are the same for Arya and Sarya siddhantas. 
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For tithis by Brahma siddhints add algebraically — -02 to the above, 
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Kaliyuga, 
krama era. 


Vi 


8317 273 
8318 274 


3319 275 
3320 27¢ 


3321 277 


3322 278 
3323 279 


3324 280 
3825 281 
3326 282 


3327 283 
3328 284 


3329 285 


3330 286 
3331 287 


3332 288 


3333 289 
3334 290 155 


3335 291 
3336 292 
8337 298 158 


3338 294 159 
3339 295 160 


3340 296 161 


3341 297 162 
8342 298 163 


3343 299 164 
3344 300 165 
3345 301 166 


3346 302 167 
3347 303 168 


3348 304 169 


3349 305 170 
3350 306 171 


335]. 307 172 


8352 308 173 
3353 309 174 


3354 310 175 
3355 811 176 
3356 312 177 


3357 313 178 
8358 314 179 
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3362 318 
3363 319 
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3366 822 


3367 323 
3868 324 
8369 325 


Com- 
mence- 
ment of 

solar 


“« 
® 
i) 
ae] 


Month and 
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16°6932 2°541 
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244404 24386 
13°5486 20°543 
2°6569 16°700 
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10°4041 10°991 


29°0430 9124 
181513 5°281 
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25°8985 27°126 
15°0068 23°28! 


41151 19°441 
22°7540 17°574 
11°8623 13-731 
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19-6095 8-022 
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TABLE II.—Solar years and new moons 


Jyeshtha. Ashadha. Sravana. Bhadrapada. 
~ . 2 ee, . > 4 
ei be ae; de 2. 
Ld. .: Oe Oe Se 2). See 
$8 5: £2 epee 8 8S eee 
Ea A BEM 6 SFA A BEA ee 
7 My 42 24 1Je 29@ ‘77 331 2 ‘80 4J1 31 88 
4 Ap23Q ‘61 6 My28 ‘14 7Je 21 67 2J1 21 20 
S$ Myl2 -81 BJe ll 04 64110 ‘57 140 9 10 
7My 1 ‘87 2My81 ‘40 3Je29 ‘94 55129 ‘47 

a P 

5 Ap20 ‘24 6My19 -77{ 557 18 ga 4 Aul6O 36 
4My 9 ‘14 5Je 7 67 7Jl 7 ‘20 1 Au 5Q@O'738 
1Ap28 ‘bl 8My28 ‘04 4Jo0 26 57 6 J) 26@ 10 
5 Api? = °87 510° JL 15 “46 5 Aul4 00 
7 Myi7 40 t8e 16 08 3 JI 1 4 u 
4My 5 ‘77 6Je 4@0O30 7J1 8 ‘83 2 Au 2 86 
2Ap25 ‘14 3 My24@O07 5Je 28 ‘20 6Jl 22 78 
lMy14 04 2Je12 ‘37 4J31 12 ‘10 5 AulO 63 
BMy 8 40 Goad Pd). oR Jl 30 99 

‘ u 5 e F 3 , 
2Ap2l 77 4 My2l ao {5 7 an ane aaa 
1 My10 67 8ge 9 «004 J1 (8 - 78 6 Aug 9 6 
6 Ap30 08 7 My29 ‘56 2Je 28 ‘10 8J1 270 ‘63 
3 Ap19 “40 se ae 93 7 51 16D 99 2 AulS@ 52 
2My 7 ‘80 8Je 5 °83 Sdl 5Q ‘36 GAn 3 ‘89 
6 Ap26 ‘67 1 My26 ‘20 2Je 24@ 73 4J1 24 °26 
5 My 150 ‘56 7Je 14@ ‘09 13113 ‘62 83 An12 16 
2My 4 98 4Jo 3@ 46 5J1 2 99 Tau 1 62 
7 Ap 23@O'30 1 My22 ‘83 8 Je 21 36 { , a aaa 
6My12 +20 7Je 10 73 231 10 ‘26 8Au 8 79 
8My 1 56 5My31 +09 GJe 29 62 1 Jl 290-15 
7 Ap20 93 2My20  -46 Ls Jo 18 7 Au 17@O05 
6My 8 ‘88 lJe 7 ‘86 2Jl 6 ‘89 4Au 5M 42 
4Ap28 ‘19 5My27 ‘72 7 Je 260 ‘26 1 Jl 25: -79 
1 Apl17 “56 aN, a 
3 My 17 og * Je 15Q@O 62 6 Il 15 15 7 Au ls 68 
7My 6 ‘46 lJe 4@O99 3J1 4 52 5Au 8 05 
4 Ap24 ‘88 6 My 24@ 36 7Je 22 ‘89 231 22 42 
8 My13 ‘72 6Jel2 +25 6J1 11 7 lAuld ‘32 
1My 8 09 2Jo 1 62 4J1 1 15 5 Jl 80 “68 

: _ 1 Je 20 : b 

5 Ap22 46 6My21 99135) 9 05 @4u18 58 
4My10 36 5BJe 8 ‘89 7J1 8 ‘42 LAu 6 ‘95 
1Ap29 72 3My29 +25 4Je 27 ‘78 6 JI 270 ‘81 
6 Ap19 ‘09 { 3 Blgo a ee 8.01. 160), “08.8 An 1 eee 

P 2J¢47 6-36 ; 

4My 7 -99 6J3e 6 ‘52 1Jl1 6@ 05 2Au 4 ‘58 
2Ap26 385 83 My250 88 5 Je 24@ “41 6 Jl 23 95 
1My15Q 25 2Je 13@ -78 4J1 13 31 5 Aull ‘84 
5 My @OC2 Tyo 8 18 1S 2 68 SAUL BL 

: na [7 TS alee 

2 Ap 23@ ‘99 + My 23 ‘52 6 Je 22 0549 An 20 1 
1Myll 88 8Je10 41 431 9 ‘94 6 An 8 ‘47 
6 My 1 ‘25 7My30 78 2Je 29 ‘31 8Jl 28 84 

; : 6 Je 18 WO 93 

3 Ap20 62 5 My 20 15 {4 Jo eg 2 Au Oe 
2My 9 ‘61 4Je 8 ‘05 B5Jl 70 38 7 Au 6@ ‘11 
6 Ap27 ‘88 1My27 41 2Je 250) 94 4J1 25 47 
4Apl7 ‘26 oe Sy 
a My 16 78 7 Je 15@O SL skid) 14 84 3 Aunl3 37 
3 My 6 ‘15 4Je 4@ 68 GJl.4 21 74u 2 “¥4 
7 Ap25Q ‘51 2My25 04 3Je 23 87 5Jl 28° “11 
6My18 ‘41 7Je ll <4 231 U “47 4 Auld 00 
8My 2 -78 &Je 1 $1 6Je 80 ‘84 131 30 87 

‘ 4 Je 20 ‘21 7 Au 18 % 

1Ap22 15 2 My2l es { § ee 27 
7Myll 04 1Je 9 87 8J1 9 ‘10 4Au 70 8 
4 Ap29 41 5My28 04 7Je 27 ‘a7 231 270 -00 


* Ending moments of tithis by Arya siddhanta are the same as those given above. 
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For tithis by Brahma siddhinta add algebraically — ‘02 to the above. 
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Kaliyuga 
Vikrama era. 


4 
Saka era. 


8370 326 191 


8371 827 192 
8372 328 193 


8378 329 194 
3374 330 195 
3875 331 196 


3376 332 197 
8377 333 198 


3878 384 199 


3379 335 200 
8880 336 201 


3881 337 202 
8382 338 203 
3388 339 204 


83384 340 205 
8385 341 206 


3386 342 207 


3387 343 208 
3388 344 209 


3389 345 210 


3390 346 211 
3891 347 212 


8892 348 213 
8393 349 214 
3394 350 215 


3395 351 216 
$896 352 217 


8397 353 218 


3398 354 219 
83399 355 220 


8400 356 221 
3401 357 222 
3402 358 223 


3403 359 224 
8404 3cO 225 


8405 361 226 


3406 362 227 
3407 363 228 


8408 364 229 


3409 365 230 
8410 366 231 


8411 367 232 
8412 368 233 
3413 369 234 


3414 370 235 
3415 871 236 


3416 372 .237 


8417. 373 238 
8418 374 289 


8419 376 240 
3420 876 241 
8421 377 242 
3422 378 248 


TABLE II.—NEW MOONS AND ECLIPSES 
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3649 0°5142 1747 272 
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8824 82614 23°592 274 


1411 26:9002 21°725 275 
*3999 16:0085 17°882 276 


| 6586 51168 14:039 277 


9174 23°7557 12°173 278 
"1762 12°8640 8330 279 


-4349 1:9723 4:487 280 
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‘9524 9°7195 26°332 282 


"2112 28°3584 24465 283 
‘4699 17°4667 20°623 284 


‘7287 6°5750 16°780 285 
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5050 3°4305 7:228 288 
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TABLE II.—Solar years and new moous 
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* Ending moments of tithis by Arya siddhanta are the same as those given above. 
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from 1 B.C. to A.D. 500 (Sarya siddhanta) *—cont. 
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For tithis by Brahma siddhanta add algebraically —'02 to the above. 
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A.D. 


70 


73 


75 
76 


78 
81 


84 


86 
87 


89 


94 
95 


97 
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05 
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6Jr 9 93 
4D 29 *30 
1D 18 66 
"Jr 6 ‘66 
4D 26 "93 
3 Jr 18 83 
1Jr 3 "19 
56D 23 °56 
4 Jr 11 °46 
1D 380@ °82 
6D 20 "19 
5Jr 8 09 
2D 28 “46 
1 Jr 15 "BS 
6B Jr 4 72 


A.D. 


71 
72 


74 


77 


79 
80 


85 


90 
91 


93 


98 
99 


o1 


04 


07 


o9 
10 


12 


15 


17 
18 


20 
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Phalguna. Chaitra. 
BS ge 
a ae d 
peas St Se Se 
o oO Po s 
Sak cee es A ok 
3 F 8 ‘08 4 Mr 9 61 
7 Jr 28 45 1F 26 "98. 
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3 F 4 ‘71 6 Mr 6 26 
1 Jr 25 ‘08 2F 23 “61 
6F 12 ‘98 1Mrl4O ‘61 
4F 2 35 5 Mr "88 
1Jr 210 ‘71 3 F 20@ °24 
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2Jr 31@ ‘51 4 Mr 2 04 
6 Jr 20 ‘87 1F 19 “40 
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3 Jr 28 14 4F 26 "67 
7 Jr 17 “51 2F-16 "04 
6@F 5 40 7 Mr 5 "98 
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2F 12 67 4 Mr 14@O'20 
7F 20 03 1 Mr 38@ ‘57 
4 Jr 22 40 5 F 20 93. 
8F 9 ‘30 4 Mr 10 83 
Jr 29 67 2F 28 *20 
5 Jr 19 03 -6.-Be. 17 56. 
4F 6 93 6 Mr 7 46 
1 Jr 26 “80 2 F24 *83 
7F 14 20 1Mrl5 °73 
4F 8 °*566 6 Mr 5 °99 
1 Jr 28 "93 3 EF 22 46. 
7¥F 10 ‘88 2Mrl2- ‘36 
5Jr 81 +19 6Mri1 +43 
2Jr 20 6 4F 19 "09 
1F 8 46 2Mr 8 ‘99 
5 Jr 27 88 7F 26 -3¢ 
3Jr 17 19 #F 15 +7 
2F 6 09 3 Mr 6 ~~ +62 
6 Jr 25 46 7 F 33 ‘99 
56 F 120 ‘36 6 Mri3 -89 
2F 10 °72 4 Mr 8@ -25 
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5F 9 99 7Mr10  ‘§2 
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6F 6 ‘62 1 Mr 8 16 
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2F 18 88 4 Mrl16O ‘41 
7F 8 +25 1Mr 40 ‘78 


212 


Kaliytiga. 
Vikrama era, 
Saka era. 


va 


3423 879 244 
$424 880 245 


8425 381 246 
3426 382 247 


3427 383 248 


3428 384 249 
3429 385 250 


3430 886 251 
3431 387 252 
3432 388 258 


8433 389 254 
3434 390 255 


3435 391 256 


3436 392 257 
3437 393 255 


3438 394 259 
3489 395 260 
3440 396 261 


8441 397 262 
3442 398 263 


3443 399 264 


3444 400 265 
3445 401 266 


3446 402 267 
3447 403 263 
3448 404 269 


3449 405 270 
3450 406 271 


3451 407 272 


3452 408 273 
5453 409 274 


3454 410 275 


3455 411 276 
3456 412 277 


3457 413 278 
3458 414 279 
3459 415 280 


3460 416 281 
8461 417 282 


8462 418 283 


3463 419 284 
3464 420 285 


8465 421 286 
2466 422 287 
8467 423 288 


3468 424 289 
3469 425 290 


3470 426 291 


3471 427 292 
3472 428 293 


3473 429 294 


3474 480 295 
3475 431 296 


Com- 
mences 
went of 

solar 
year. 


Month and 
day A.D. 


17M 
17M 


16M 
17M 


17M 


17M 
16M 


17M 
17M 
17M 


16M 
17M 


17M 


17M 
16M 


17M 
17M 
17M 


16M 
-17M 


17M 


17M 
16M 


17M 
17M 
17M 


17M 
17M 


17M 
17M 
17M 
17M 


17M 
17M 


17M 
17M 
17M 


17M 
17M 


17M 


17M 
17M 


17M 
17M 
17M 


17M 
17M 


17M 


17M 
17M 


17M 
17M 
17M 


of day. 
moon. 


year. 
Anomaly of first new 


First new moon in solar 


Fraction 


*8027 17°0103 12°481 
‘5614 61186 8:638 


8202 24°7575 6°771 
0790 13'8658 2:928 


‘3377 + =©2'9741 26640 


*6965 21°6130 24°773 
*3552 10°7213 20°931 
"1140 29°3601 19°064 
°3727 18°4684 15°221 
*6315 =7:°5767 11°379 


"8902 262156 9°512 
1490 15:3239 5°669 


“4078 44322 1°826 


*6665 23°0711 27°514 
‘9253 12°1794 23°671 


"1840 1°2877 19°829 
*4428 19°9266 17°962 
‘7015 =9°0849 14119 


9608 27°6738 12°252 
‘2191 16°7821 8410 


*4778 + 5°8904 4:567 


7366 245293 2°700 
"9953 136376 26°412 


*2541 -2°7459 22°569 
‘5128 21°3848 20°702 
°7716 10°4931 16°860 


*0304 29°1319 14°993 
*2891 18'2402 11°150 


*5479 7'3485 7°307 


8066 25°9874 5°441 
‘0654 15°0957 1:598 


‘3241 4°2040 25°310 


"5829 22°8429 23'443 
*8416 11:9512 19600 


"1004 1°0595 15°758 
"3592 19°6984 13°891 
‘6179 + 8'8067 10°C48 


*8767 27'4459 8181 
"1354 165539 4°339 


*3942 5°6622 0°496 


6529 24°8011 26°184 
‘9117 18°4094 22°341 


1705 =2°5177 18°498 
4292 21°1565 16°681 
“6880 10°2648 12°789 


9467 289037 10°922 
‘2055 180120 7:079 


*4542 7:1203 3°236 
*7230 25°7592 1:370 


‘9818 14°8675 25:082 


°2405 3'9758 21°239 


"4993 22°6147 19°372 
‘7580 11°7230 15°529 


TABLE IJ.—-NEW MOONS AND EULIPSES 


Vaisakha. Jyestha. 
F 
wo nS : "er 
a. ag. 
244°. 9ooe 
ra) 8 © 6 
Sa 0 vee 
D. 
322 8 Ap 3 ‘31 4My 2 
323 7 Mr 23 68 2 Ap 22 
324 6Ap10 ‘58 1 My 10 
325 3 Mr 31 94 5 Ap 29 
pe i bee) 
326 1 Mr 20 34g My 18 
327 7A4p 8 ‘21 1My 7 
328 4Mr 27 ‘68 6 Ap 260 
1 Mr 16 04 
329 i$ Ap 160 470 
330 7 Ap 40) ‘84 2My 4 
331 5 Mr 25@ ‘21 6 Ap 23 
332 4 Ap12 ‘11 5 My 11 
333 1 Ap 1 47 8 My 1 
$34 5 Mr 21 84 7 Ap 20 
335 4 Ap 9 ‘74 6 My 9 
336 2 Mr 29 ‘10 3 Ap 27 
: 1 Ap 17 
338 5 Ap 6 ‘37 6My 5@ 
339 2 Mr 26D ‘74 4 Ap 25 
340 1Ap18 ‘63 3 My 13 
341 6Ap 3 °00 7 My 2 
342 3 Mr 23 ‘37 4 Ap 21 
343 2Apll 27 8 My 10 
344 6 Mr 30 63 1 Ap 29 
- 5 Ap 18 
345 4Mr 20 0047 HP 38 
346 2Ap 7 ‘90 4My 70 
347 7 Mr 28 ‘26 1 Ap 260 
348 6 Ap 15@O 16 7 My 14 
349 3 Ap 4@ °53 5 My 4 
350 7 Mr 24 ‘90 2 Ap 23 
351 6 Ap12 ‘79 1 My 12 
352 4 Ap 1 ‘16 5 Ap 30 
353 1 Mr 21 ‘53 3 Ap 20 
354 7Ap 9 +43 1My 8 
355 4 Mr 29 ‘79 6 Ap 28 
3 Ap 16 
356 2Mris 16{3 HP 36 
357 1 Ap 6O ‘06 2 My 5 
358 5 Mr 26@042 6 Ap 24 
359 4Ap 14 82 5 My 18 
360 1Ap 2 69 8 My 2 
361 6 Mr 23 ‘30 7 Ap 21 
362 4Ap10 ‘95 6 My 10 
363 2Mr 31 32 3 Ap 29 
: : 1 Ap 18 
364 6 Mr 19 69 {5 oe 
365 5Ap 7 ‘69 7 My 7 
366 2Mr27 ‘95 4 Ap 260 
367 1Ap15 ‘85 3 My 15 
368 6 Ap 4@ ‘22 7 My 3 
369 3 Mr 24 ‘58 5 Ap 23 
370 2Ap 12 ‘48 4 My 12 
371 6 Ap 1 ‘85 -1My 1 
372 4 Mr 21 ‘22 5 Ap 19 
373 3Ap 9 ‘ll 4My 8 
374 7Mr 29 ‘48 2 Ap 28 


TABLE II.—Solar years and new moons 


Sravana. Bhadrapada. 


Ashadha. 
raged ors 
oom. gs, 
234 224 
ae 8. ht Bees 

i] 

geez A ees 
‘84 6Je 1 ‘37. ae 
: (5 Je 
21 3 My 21 «67448 5 
11 2Je 8 64 431 
‘47 7My 29 ‘01 1Je 
84 5 Je 16D 90 7 Vl 
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‘11 7 My 25 ‘64 2 Je 
00 6Je 18 ‘68 171 
‘8708 Je. 26 90: 52 
‘74 1 My 28 ‘27 2Je 
64 7Jo 10 17 1391 
00 4 My 80 ‘38 6 Je 
ofl My 19 ‘90 
37{5 Jo 1g 4g #9 
27°7J3e 7 30 271 
‘63 5 My 27E— ‘17 6 Je 
oy 4Je 15 06 5 JI 
90 lJe 4 48 2431 
‘27 5 My 24 ‘80 7 Je 
16 4Je 11 ‘69 6Jl 
538. 2Je l1 ‘06 3 Je 
‘ 5 7 Je 
90 6 My 21 afoot 
80 BJe 9 ‘33 65) 
"16 2 My 28 ‘69 4Je 
f8 ide 16°59 8 TI 
43 5Je 5@ 96 7 JI 
65 3 My 26 ‘38 4 Je 
69 2Je 13 22 391 
06 6Je 2 ‘69 1 Ti 
‘43 8 My 22 96 5 Je 
32°2Je 10 85 ‘4d 
‘69 7 My 30 ‘22 1Je 
; 4 My 19 7) 
06 | § Je 180-19 0 9 
96 3Je 7 49 5 JI 
‘32 7 My 27@Q'85 2 Je 
08 6 Je 14 “75.2 SI 
9 4Je 4 ‘12 531 
‘95 1 My 24 +49 3 Je 
"5 7Je 12 ‘88 1 J) 
"22 4 My 31 ‘75 6 Je 
of2My2l ‘13 
5913 Je 19 -65 ° 9 
48 lJe 9 ‘O01 201 
‘85 5 My29 38 6 Je 
oe 4 Je 16@ 28 5 JI 
12 1Je 5@ ‘65 3 Jl 
48 6 My26 ‘01 7 Je 
‘38 4Je 13 ‘91 631 
95 2Je 2 +28 343i 
: : 1 Je 
11 6 My 22 fom 
01 5Je 10 ‘34-7 Ji 
38 2My30 ‘91 4Je 

7My19 28 
754] Je 170 ‘31. 37 
64 6Je 7017 731 
Ol 38 My 27 54 5 Je 


18 

1 
21 
20 
10 


290 
17@ 
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26 
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See A° « 
‘90 2 Jl 30 43 
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‘80 6 Au 4 "33 
17 3 Ji 23 ‘70 
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43 6 Jl 81 "96 
go{4 Jl 21-33 
5 Auld ‘86 
70 3 Au 23 
06 7 Jil 2 59 
‘96 6 Au 16 “49 
‘38 38 Au 5 *86 
‘70 1 Ji 25 “23 
569 7 Aul8 12 
‘96 4 Au 2 "49 
‘88 1 Jl 22 “86 
23 7 Au 9 “76 
59 6 Jl 30 12 
25 4An18 02 
49 
86 lLAu 7 *39 
“22 56 Jl 26 “75 
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"49 2 Au 4 02 
‘86 6 JI 24 "39 
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49 {i Ji: 21 ‘02 
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‘28 7 J1 23 “Sl 
18 6 Au 17@ ‘71 
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44°67 Aull *97 
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7) #An19D “24 
‘07 1 Au 8@O'60 
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*84 4 Au lS ‘87 
‘71 2Au 5 24 
‘07 6 Jl 25 “60 


* Ending moments of tithis by Arya siddbanta are the same as the above. 


TABLE II.—NEW MOONS AND ECLIPSES 


from 1 B.C. to A.D, 500 (Sirya siddhanta )*—cont. 


For titbis by Brahma siddhanta add algebraically —’02 to the above, 
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2Au25 97 48 24 ‘50 60 24 U3 7N 22 ‘57 2D 22.7910 6&4 3dr 20 63 5F 19 
18 12 ‘87 30 12 40 4N 100 98 6D 10 46 65 7Jr 8 ‘99 2F 7 32 4Mr 9 
ee 7.0 1 77 2 0 SIC a0) By 20). +88 5D 29 +36 66 6Jr 2 89 1F 26 
3Anu22 ‘61 58 21 ‘14 GO 20 67 IN 19 -20 2D 18 “73 67 {5 ge cel Bane 
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7 An27 50 2S 26 ‘08 30 25 +56 5N 24 ‘09 6D 20 ‘62 72 lJr 22 15 2F 20 
6 14° 4 70 13 +98: 2@N 12 446 3D NO 9) 73° 8 Ir 10°82 oP oes 06 iia 
5005-77-50 8 80 ON 2 \'88 LD 10 ‘36 2D 30 ‘89 74 4Jr 29 -42 5F 27 
1Anu24 ‘18-28 22 66 40 22 ‘19 5N 20@ °73 7D 20 26 76 lJdr.l8 -799 8F 17 


Fraction. 


So = 
Te 


ars 
OC mt 


68 


Vikrama era. 
Saka ern. 


Kaliyuga. 


3476 432 297 
3477 483 298 
3478 434 299 


3479 435 800 
3480 436 301 


3481 437 302 


3482 488 308 
3483 439 304 


3484 440 305 
8485 441 306 
3486 442 807 


8487 443 308 
8488 444 309 


3489 446 310 


3490 446 311 
3491 447 312 


8492 448 313 


8493 449 314 
~ 8494 450 315 


3495 451 316 
8496 452 317 
8497 453 318 


3498 454 319 
3499 455 320 


8500 456 321 


3501 457 322 
3502 458 323 


3503 459 324, 
3504 460 325 
3505 461 326 


3506 462 327 
3507 463 328 


3508 464 329 


8509 465 330 
8510 466 331 


3511 467 332 


8512 468 333 
3518 469 334 


3514 470 385 
3515 471 336 
3516 472 387 


8517 473 338 
3518 474 339 


8519 475 340 


3520 476 341 
3521 477 342 


3522 478 343 
3523 479 344 
3524 480 345 


3525 481 346 
3526 482 347 


3527 483 348 
3528 484 349 


Month and 
day A.D. 


18M 
17M 
17M 


17M 
18M 


17M 


17M 
17M 


18M 
17M 
17M 


17M 
18M 


17M 


17M 
17M 


18M 


17M 
17M 


17M 
18M 
17M 


17M 
17M 


18M 
17M 
17M 
18M 
iCal 
17M 


17M 
18M 


18M 


17M 
17M 


18M 


18M 
17M 


17M 
18M 
18M. 


17M 
17M 


18M 


18M 
17M 


17M 
18M 
18M 


17M 
17M 


18M 
18M 


year. 


> 
3 
ao) 


Firet new moon in solar 


Fraction of 


‘0168 0°8313 
"2755 19°4702 
*5343 85785 


‘7980 27:2174 
0518 16'3259 


*3106 + 6°4340 


5693 24°0729 
8281 13°1812 


"0868 2°2895 
*3456 20°9283 
“6043 10°0366 


"8681 28°6755 
"1219 17°7838 


*3806 6°€921 
*6894 25°5310 
"8981 146393 
"1569 3:7476 


"4156 22°3865 
‘6744 114948 


.9332 0°6081 
"1919 19°2420 
‘4507 83503 


‘7094 26°9892 
"9682 16:0975 


*2269 5°2058 


‘4857 23°8447 
°7444 12°9580 


0032 32:0618 
*2620 20°7001 
‘5207 9°8084 
‘77968 28°4473 
0382 17.5556 


"2970 6°6639 


‘5557 25°8028 
*8145 144111 


‘0732 36194 


*3320 22'1588 
5908 11°2666 


8495 0°8749 
‘1088 19°0188 
3670 81221 


*6258 26°7610 
*8845 15°8693 


14383 49776 


4021 28°6164 
6608 12:7247 


‘9196 1°8330 
"1788 20'4719 
‘4371 9°5802 


‘6958 28:2191 
9646 17°3274 


‘2134 6°4857 
‘4721 25:0746 


TABLE II.—NEW MOONS AND ECLIPSES 


Anomaly of first new 
moon, 


11°687 
9°820 
5'977 
4110 
0°268 
23°979 
22118 
18°270 
14427 
12°560 
8718 


6851 
3'008 


26'720 
24853 
21°011 
17'168 


15301 
11458 


7°616 
5°749 
1:906 


0'089 
23°751 


19°908 


18'042 
14/199 


10°356 
8:489 
4°647 
2°780 

26'492 

22-649 


20°782 
16°939 


18°097 


11:230 
7°887 


3°544 
1678 
25°390 


23°523 
19°680 


15'887 


13'971 
10'128 


6285 
4418 
0°576 


26°263 
22°421 


18'578 
16°711 


TABLE II.—Solar years and new moons 


Vaisakha. Jyeshtha. Ashadha. Sravana. » Bhadrapada. 
¢ 
: eee ; - 
bs es . "a : : 
aoe , 0 9 a ee ea eee, ee. a a | TE aR noe 3 
SS eb FSS Rees See eee 
Be te me 6 & Fa A a a | as ea A fe 
AD. 
a75 is Me 170 $5 7 My 16 ‘91 2Je 15 “44 3Jl 14 (97 5 Anl3 “50 
376 Sap 60 ‘75 5My 5 28 GJe 3 B11Ji 8 4 Zant 87 
377 1 Mr 26Q ‘ll 2 Ap 2s ‘64 4My24 17 5Jo 2 W0{T‘sa55 ay 
378 7Ap14 ‘01.1My13 ‘54 3Je 12 07 4J1 11 ‘60 6AulO 18 
379 4Az 3 ‘88 5My 2 ‘91 7Je 1 ‘44 1Je 30 ‘97 351 30D ‘50 
S80 1Mr22 9-74 3Apal 27{ 65715 gy 7 Ji 18D 87 2An17 40 
381 74Ap10 64 2My10 17 8Je 8 70 5Jl1 8@ ‘23 6Au 6 ‘76 
382 5Mr31 ‘01 6Ap29 ‘54 1My290 07 2Je 27 ‘60 4dl 27 ‘18 
383 2 Mr 20 3815 180 21 6 Je 16 «97 151 16 «50 SAn15 “08 
384 1Ap 7 27 -2My 60 80 4Je 5 ‘38 551 4 ‘87 TAu 8 +40 
385 5 Mr 27 64 7 Ap 26@ ‘17 1My25 ‘70 3Je 24 ‘28 431 28 ‘76 
386 4 4p 15@ ‘54 G6My 15 07 7Je 13 ‘60 23) 18 ‘13 8 Aull 66 
387 1 Ap 4 ‘91 8My 4 44 4Je 2 ‘87 GJl 2 3O 1Au 1 08 
9 e 
S88 6 Mr24 27 7 Ap 22 ‘80 2Ny22 -33{ 5 Je oa 6 Au 18@0'93 
389 54p12 ‘17 6Myll 70 JJe 0 23 231 9 ‘76 4Au 8 29 
390 2Ap 1 54 4My 1 ‘U7 5 My30 60 7Je 290 ‘13 1J1 28 66 
391 6 Mr2l ‘90 1 Ap 20 43 {7 rd “ie BA 6Jl 18 08 7Aul6 ‘56 
392 5Ap 8 ‘80 7My 8 ‘83 lJe 6@ 86 3Jl 6 ‘389 4Au 4 ‘92 
393 3 Mr 29 ‘17 4 Ap 270 ‘70 6 My 27@ .23 7Je 85 76 2J1 25 +29 
394 i ne 6 34 8My16 60 5Je 15 ‘18 6 JI 14 “66 1AnI8 19 
395 6 Ap 6@O43 7 My 5 06 2Jo 4 49 4J1 4 (03 San 2 “56 
aon f2-31 MA 98 
396 3 Mr 25 80 5 Ap 24 33 6 My 23 86 1Je 22 "39;4 4020 © +45 
397 2Ap18 ‘70 4My13 28 6Je 11 +76 731 11 ‘29 1An ‘82 
398 7Ap 8 ‘07 1My 2 ‘60 8Je 1 ‘18 4Je 30 ‘66 6 JI 300) ‘19 
399 4Mr23 “48 5Ap2l 96 { 7 My21 “3 Jl 19@ 55 5 An18 “08 
400 3Ap10 ‘33 4My 9 ‘86 6Je 8© ‘39 7J! 7@ 92 24u 6 45 
401 7Mr3:0 ‘70 2Ap29 ‘23 3 My 2880 ‘76 5 Je 27 ‘29 6 Jl 26 82 
402 5 Mr20 06 {i Me 18@018 2Je 16 66 43116 ‘19 S5Aul4 -72 
403 3Ap 7 +96 5 My 7@ 49 7Je 6 ‘02 231 5 ‘55 BAu 4 08 
404 1Mr 270 °33 2Ap25 ‘86 4My 25 ‘39 6Je 24 ‘92 7dl 28 45 
405 7Ap15 283 1My14 76 2Je 18 -29 4J1 12 -82 G6 Anll 85 
406 4ap 4 ‘59 6My 4 12 7Je 2 65 231 2 ‘19 331 81 72 
407 1Mr24 +96 3Ap23 49 5 My 23 o2 fy Jo 21°55 2 An 19@ 62 
408 7Apll ‘86 2Myll 39 3Je 9 ‘92 531 90 +45 6Au 7 98 
409 5 Ap 1 ‘28 6Ap30 ‘76 1 My 380 ‘29 2Je 28@Q82 4J1 28 35 
410 2Mr2l1 ‘59 4 Ap 20 12 {7 a 8e oo 1 dL 17, oR BS Aa Ie) 26 
411 1Ap 9 +49 83My 90 02 4Je 7 ‘55 6Jl1 7 08 1Au 5 ‘@1 
412 5Mr28 ‘86 7 Ap 270) ‘89 I My 26 92 3Je 2% +45 4J1 24 98 
413 {fA 16Q 72 OMy16 28 7Je 14 82 2J1 14 +35 @AnI2 88 
414 2 Ap 6@ ‘12 3My 5&6 ‘65 5Je 4 18 6Jl1 3 FWdi1dAu 2 2% 
a oa 6 Jl 28 81 
415 6 Mr 26 49 1 Ap25 02 2My 2% 55 4 Je 238 OBL 7 A IG “14 
416 5Ap13 ‘39 GMyi2 +92 1Je 11 45 23110 ‘98 4 Au 90 ‘51 
417 2Ap 2 ‘75 4My 2 28.5 My8l ‘81 7Je 30 -84 1J1 29 88 
. 8 My 21. ‘18 .; 
418 7 Mr23 12 1 Ap 21 65{ { i2 2t 8 Gn 19@ 24 TAR “77 
419 GApll ‘02 7My10 ‘5 2Je 90 08 331 8 61 5Au 7 “14 
420 3 Mr30 ‘38 4Ap28 ‘92 6 My 28Q -45 7Je 26 ‘98 2d1 2% ‘81 
421 7 Mr 19 7513 ve oS bse 16 «6°34 6 J1 15) «87 LAUIS 40 
422 6 Ap 7O ‘65 1 My 7 18 2Je 5 71 /4:J0e 24 5 Au 3 77 
423 4Mr28O 02 5Ap26 55 7 My 26 ‘08 lJe 24 61 331 2 16 
424 2Api4 91 4My14 44 5Je 12 -98 73112 ‘51 2Aull ‘04 
425 7Ap 4 28 1My 3 ‘81 3Je 2 ‘84 431 1 ‘87 6 J1S1 40 
426 4 waf2de 31 26 
26 : Mr 24 ‘65 6 Ap 23 +18 7 My 22 7413 31 200-77 5 Au 19@ ‘30 
427 3 Ap 12 55 5My 12 :08 6Je 10 ‘61 1J1 W@Ol4 2Au B ‘67 
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To mean ending moment of tithis, add algebraically ‘02 for Brahma riddhanta. 


Kaliynga. 
Vikrama era. 
Saka era. 
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5388 403 
539 404 


540 405 


541 406 
542 407 


543 408 
544 409 
545 410 


546 411 
547 412 


548 413 


549 414 
550 415 


551 416 


552 417 
553 418 


5é4 419 
555 420 
556 421 


3682 
3583 


3584 


3585 
3586 


3587 
3588 
3589 


3590 
3581 


3692 


3593 
3594 


3595 


3596 
3597 


3598 
3609 
3600 


8601 557 422 
3602 558 423 


3603 559 424 


3604 560 425 
3605 561 426 


8606 562 427 
3607 663 428 
3608 564 429 


8609 565 430 
3610 566 431 


3611 567 432 


3612 568 433 
8613 569 434 


8614 570 435 


8615 571 436 
8616 572 487 


3617 573 438 
3618 574 439 
8619 675 440 


8620 576 44: 
3621 577 442 


3622 578 443 


8623 579 444 
8624 580 445 


3625 581 446 
8626 582 447 
8627 533 448 


3628 584 419 
8629 586 400 


3630 586 451 


8631 587 452 
8632 558 453 


3683 589 454 


Month and 
day A.D. 


— 
~ 
= 


18M 


moon. 


year, 


First new moon in solar 
Anomaly of first new 


27°5345 14°050 
16°6428 10°:208 
‘9625 5°7511 6'365 


‘2212 24°3900 4°498 
‘4800 13°4988 0°655 


‘7887 2°6061 24367 
‘9975 21:2455 22°500 
"2563 10°3538 18°658 


‘5150 28°9927 16°791 
‘7788 18°1010 12°948 


"0325 7:2092 9105 


"2918 25:8481 7:239 
‘5500 149564 3°396 


‘8088 4°0647 27°108 


0675 22°7086 25:241 
*8263 11°8119 21°398 


*5851 0°9202 17°556 
8438 195591 15°689 
1026 86674 11°846 


27'28318 
16°39162 


550004 
2413907 
13°24751 

2°35594 
"9132 20°'99497 
1719 10°10341 
4305 28°74242 
6892 17°85086 
"9479 695930 
*2066 25 59832 
°4653 14°70676 
"7240 3°81519 


"9826 22°45421 
2413 1156265 


"5060 0°67109 
°7587 19°31011 
‘OL74 = 841855 


‘2760 27°05757 
*5347 16°16600 


‘7934 5°27444 


*0621 23°91347 
3108 13°02189 19:713 


*6694 2°18033 15°870 
8281 20°76936 14°004 
‘0868 9°87779 10°162 


"8455 28°51082 8'295 
6042 17°62526 4°453 
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“1215 25°37271 26:299 
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‘6389 3°58958 18°614 


9°612 
5°770 


1928 


0062 
23°774 
19932 
18066 
14224 
12°357 

8°55 

4673 


2°806 
26°518 


22°677 
20°810 
16968 


13°126 
11°260 
TAL7 
5551 
1709 
25°421 
23°555 


‘2611 
‘6188 
‘8785 
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3958 


*€545 
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* For Sarya siddhanta figures for A.D. 500 to 
Ending moments of tithis are the same for Arya and Sarya siddbantar, 
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from 1 B.C. to A.D. 500 (Surya siddhanta)*—cont. 
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A.D. 999 see pages 238 to 241 below. 
For tithia by Brahms siddhanta add algebraically —‘02 to the above. 
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Vikrama era. 


Saka era. 


Kaliyuga. 


8634 590 455 
3635 591 456 


8636 592 457 
3637 593 458 
3638 594 459 


8639 595 460 
3640 596 461 


3641 597 462 


3642 698 463 
3643 599 464 


3644 600 465 
3645 601 466 
8646 602 467 


8647 603 468 
3648 604 469 


3649 605 470 


8650 606 471 
8651 607 472 


8652-608 473 


3653 609 474 
3664 610 475 


8655 611 476 
8656 612 477 
3657 613 478 


8658 614 479 
3659 615 480 


8660 616 481 


3661 617 482 
8662 618 483 


8663 619 484 
3664 620 485 
3665 621 486 


3666 622 487 
3667 623 488 


3868 624 489 


3669 625 490 
8670 626 491 


3671 627 492 


3672 628 493 
3673 629 404 


3674 680 495 
3675 631 496 
3676 682 497 


3677 633 408 
3678 634 499 


8679 685 500 


3680 686 501 
3681 687 502 


3682 638 503 
3683 639 504 
3684 640 505 
3685 641 506 


Com- 
mence- 


Month and 
day A.D. 


ie 
€O 
Bs 


~ 
Oo 
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18M 
18M 


19M 
19M 


18M 


18M 
19M 


19M 
18M 
19M 


19M 
19M 


18M 


19M 
19M 


19M 


18M 
19M 


19M 
19M 
18M 


19M 
19M. 


19M 


18M 
19M 


19M 
19M 
18M 


19M 
19M 


19M 


18M 
19M 


19M 


19M 
18M 


19M 
19M 
19M 


19M 
19M 


19M 


19M 
19M 


19M 
19M 
19M 
19M 


“4149 044547 


year, 
moon. 


day. 
Fire t new moon in solar 


Anomaly of firat new 


Fraction of 


°8976 22°22861 16°749 
°1562 1133705 12°906 


9'064 
“6786 19°08450 7198 
*9828 8°19294 3°356 


*1910 26°83226 1490: 


4496 15°94089 25°202 
*7083 5°04883 21°359 


*9670 23°68785 19'493 
*2257 12°79629 15°651 


“4844 1°90473 11809 
7430 20°54375 9°942 
‘0017. 9°65218 6100 


"2604 2829121 4°234 
*5191 17:39964 0°392 


‘7778 650808 24104 


0865 25°14711 22238 
*2951 14'25553 18°395 


*5588 836397 14553 
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0555 12°34508 7°52'7 


*8142 1°45851 + 3°684 
*5729 20°09253 1°819 
°8316 9°20097 25°528 
0903 27°83999 23°665 
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3737 693 558 
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3741 697 562 


3742 698 563 
3743 699 564 


3744 700 565 


3745 701 566 
3746 702 567 


3747 703 568 
3748 704 569 
3749 705 570 


3750 706 571 
751 707 572 


8752 708 573 


3753 709 574 
3754 710 575 


3755 711 576 


3756 712 577 
3757 713 578 


3758 711 579 
3759 715 580 
8760 716 581 


3761 717 582 
3762 718 583 


3763 719 584 


3764 720 585 
3765 721 586 


3766 722 587 
3767 723 588 
8768 724 589 


8769 725 590 
3770 726 591 


3771 727 592 


3772 728 593 
3778 729 594 


3774 730 596 


775 731 596 
3776 732 597 


8777 733 528 
3778 734 599 
3779 735 600 


3780 786 601 
3781 737 602 


3782 738 603 


8783 739 604 
3784 740 605 


3785 741 605 
3786 742 607 
3737 743 608 
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Com- 
mence- 
ment of 


Month and 
day A.D. 


19M 
19M 


20 VL 
20M 
19M 


19M 
20M 


20M 


19M 
19M 


20M 
20M 
19M 


19M 
20M 


20M 


19M 
19M 


20M. 


270M. 
19M 


19M 
20M 
20M 


19M 
20M 


20M 


20M 
19M 


20M 
20M 
20M 


19M 
20M 


20M 


20M 
19M 


20M 


20M 
20 a1 
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20M 
20M 


20M 
19M 


20M 


20M 
20M 
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Fraction of 
day. 
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3177 
5764 


*B351 
0937 


"3524 


“6111 
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"1285 
‘3871 
"6458 


"9045 
1632 


"4219 


6805 
9392 


1979 


4566 
‘7163 


‘9738 
‘2325 
“4913 


7500 
‘0087 


2673 


*5260 
"7847 


0434 
“3021 
‘5608 


"8194 
0781 


3368 
BOA 
8542 
1128 


“3715 
*6302 


8889 
"1476 
4062 
"6649 
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6996 


"9583 
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‘4757 
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moon. 


First new moon in solar 
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Anomaly of first new 


22°55981 26°739 
11°66825 22:897 


0°77698 19°055 
19°41570 17188 
852414 13°346 


27°16316 11°480 
16:27160 7°638 


5°38004 3°795 


24°01996 1:929 
13'12749 25°641 


2°23593 21°799 
20°87495 19°933 
9°98339 16:091 


28°62242 14:284 
17°78084 10°383 


6'83528 6:540 


25°47831 4°694 
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369518 24°544 
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19°19003 13°127 
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26°92756 7°418 
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5°15443 27°288 
23°79345 25°422 
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9°75779 
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3 Ap 6 ‘89 5 My 6 
1 Mr27 26 2 Ap 25 
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7Mr3l 85 2 Ap 20 
5 Mr 20 21 
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TABLE II.—NEW MOONS AND ECLIPSES 


TABLE II.—Solar years and new moons 
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* For Sarya siddhinta figures for A.D, 500 to 
Ending moments of tithis are the samefor Arya and Sarya siddhantas. 
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Ending moments of tithis are the same for Arya and Sarya siddhantas 
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5 F 120 ‘48 6 Mr13@ :99 
2F 10 ‘83 4Mr 3@ 36 
; , 1F 20 -73 
7 Jr 220 20 { § Mr 21 +26 
6F 9 09 7Mrl0 ‘68 
3dr 29 +46 4F 27 -99 
2F 17 °86 3Mr18 ‘89 
@F 6° “78 1Mr 7%  -26 
4Jr 26 ‘09 5F 24 ‘62 
2F 18 99 4Mrl15O ‘52 
7F 3 °86 1 Mr 4@0'89 
4 Jy 23 °78 6 BF 22@ :26 
8 £ 10@ 62 5Mrl12 ‘16 
7 Jr 830 99 2Mril 62 
6@F 18 %9 1Mr20. +42 
4F 8 2 5Mr 8 ‘79 
1 Jr 27 62 SF 2 ‘16 


O81 


Kaliyuge. 
Vikrama era. 


3950 906 


3951 907 
3952 908 


£953 909 
3954 310 
3955 911 


3956 912 
8957 913 


3958 914 


8959 915 
3960 916 


3961 917 
918 
$19 
920 
921 


8962 
3963 


3964 
3965 
3966 922 


3967 923 
3968 924 


38969 925 


8970 926 
8971 927 


$972 928 
$3978 929 
3974 930 


3975 931 
8976 982 


3977 938 


3978 934 
8979 935 


3980 936 


3981 937 
8982 9388 


3983 939 
3984 940 
$985 941 


3986 942 
8987 943 


3988 944 


3989 945 
3990 946 


2991 947 
8992 948 
899% 949 


$994 950 
3995 951 


3996 952 


3997 958 
3998 954 


8999 955 


4000 956 
4001 957 


4002 958 
4008 959 


Saka era. 


Com- 
mence- 
ment of 

solar 


we 
© 
2 
4 


day A.D. 


Month and 


21M 
21M 
22M 
21M 
21M 
21M 


22M 
21M 


21M 


21M 
22M 


21M 
21M 
22M 
22M 
21M 
21M 


22M 
22M 


21M 
21M 
22M 
22M 
21M 
21M 
22M 
22M 
21M 


21M 
22M 


22M 
21M 
21M 
22M 
22M 
21M 


21M 
22M 


22M 


21M 
21M. 


22M 
22M 
21M 


22M 
22M 


22M 


21M 
22M 


22M 


22M 
21M 


22M 
22M 


year, 
moon, 


day. 
First new moon in solar 


Anomaly of first new 


Fraction of 


6406 604245 23°776 


"8993 24°68146 21°910 
*1580 13°78990 18:068 


‘4167 2°89834 14°226 


*6758 21°53736 12°359 
93849 1064580 8'517 


"1927 29°28482 6°651 
‘4514 18°39326 2°809 


‘7101 7°50169 26°521 


‘9687 26°14085 24°655 
2274 15°24976 20°813 


‘4861 435759 16°970 


*7448 22°99662 15°104 
‘0085 12°10505 11:262 


"2621 -1:21848 7419 
*5208 19°85251 5°558 
‘7795 896095 1°711 


‘0882 27°59996 27°3809 
*2969 16°70841 23°557 


*5556 5°81684 19°715 


"8142 24°45586 17°'848 
0729 13°56430 14006 


*8316 2°67283 10:164 
"6903 21:°31175 8298 
"8490 10°42019 4455 
"1076 29°05922 2°589 


"8663 18°16765 26°301 


6250 727608 22°459 


°8837 25°91511 20°593 
1424 15°02354 16°75! 


‘4009 413198 12908 
*@597 22°77101 11:042 


‘9184 11°87944 7°200 
‘1771 + 0°98787 3°358 
4358 19°62690 1°491 
6944 873533 25204 


°9531 27'37436 23'337 
*2118 1648280 19°4¥5 


4705 =5'59122 15°653 


‘7292 24°23025 13°787 
‘9878 13°33869 9°944 


"2465 2°44712 6:102 
5052 2108615 4°236 
‘7639 10°19459 0°394 


0226 28°83360 26:082 
‘2812 17°94204 22'240 


5399 704979 18°397 


‘7986 25°68950 16°531 
‘0573 14°79794 12°689 


"8160 3'90687 8'846 


‘5746 22°54589 6.980 
8333 11'65384 3:138 


"0920 0°76328 26°850 
*B507 1940129 24°984 


TABLE II1.—NEW MOONS AND ECLIPSES 


Vaisakha. 
F 
per 
ie a 
ey — 
6. see 
A.D, 
849 4 Mr 27 68 
850 3 Ap15> ‘68 
851 7 Ap 48095 
852 5& Mr 24 ‘81 
853 4Ap12 21 
854 1Ap 1 ‘58 
855 7 Ap 20 *48 
856 4 Ap S$ ‘8&4 
857 2 Mr29~ -21 
858 1Apli ‘11 
859 5 Ap & ‘48 
860 2 Mr 250 ‘84 
861 1Ap13 7% 
862 6 Ap 3 ‘11 
3 Mr 23 47 
863 ‘3 Ap 22 ‘01 
864 2Ap10- ‘37 
865 6 Mr 30 74 
866 5 Apis 64 
867 3 Ap 8 00 
868 7 Mr 27 ‘37 
869 6 Ap 150 ‘27 
870 3 Ap 4 64 
871 1 -Mr 25 “00 
872 6Apll 90 
873 4 Ap 1 27 
875 7 Ap 9 58 
876 4 Mr 28 ‘30 
877 8 Ap16  -80 
878 1 Ap eO ‘16 
879 5 Mr 260 ‘53 
880 4Ap 13 48 
881 :Ap 2 ‘80 
6 Mr 23 16 
382 {7 Ap 21. ‘69 
883 5 Apll  -06 
884 2 Mr 30 “43 
885 1Ap18  :32 
886 5 Ap 7 ‘68 
887 3 Mr 28 ‘06 
888 1 Ap 1 “96 
889 6 Ap "32 
890 3 Mr 24 69 
891 2Api12 59 
892 6 Mr 3l 96 
893 5 Ap19 ‘85 
894 3 Ap 9 22 
895 7 Mr 29 *59 
896 6 Apl€O ‘48 
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898 1 Mr 26@0O'22 
889 7 Apl4 12 
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901 fe Ap 21 ‘89 
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A F 
a=] . ° 
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FAR 
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2 hiy 4 48 
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2My 20 “OL 
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7 My 14 °80 
5 My 4 ‘17 
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2My 9 ~~ :06 
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5 My 16°32 
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2My 21 ‘22 
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3My 14-49 
7 My 3 ‘85 
5B Ap 28 = ‘22 
6 My22 °75 
4My12 ‘12 
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7 My 19 8°38 
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2Ap28 ‘12 
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TABLE II.—Solar years and new, moons 
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5 My 270 ‘27f[6Je 25 ‘80 2Au23 ‘86 
430.16 iy ep eee 
oS ay Am 18 oe 
sity 2a 99 SH 07 4 An 2 “60 
ST ie, 8 An 8G 
4Je 11 ‘80 63! 11 83 7 Au 9 ‘86 
2Je 1 ‘17 3Je 30 ‘70 5Jl 30 23 
1Je 20 ‘8 2J1 190 ‘60 4 4n18@ ‘13 
5Je 8 ‘43 6Jl 70 ‘96 L Au 6@ 49 
2 My 28 30 4Je 270 ‘s3{S J! 26 “86 
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5Jo 21 59 731 21 ‘12 1 Au19O ‘66 
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; * For Sarya siddhanta figures for A.D 500 to 
Ending moments of tithis are the same for Arya and Sarya siddhintas, 
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from A.D. 500 to A.D. 999 (Arya siddhanta)*—cont. 
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. 999 see pages 238 to 241 below. : 
a tithis by Desens siddhanta add algebraically — ‘04 to the above. 


234 


Kaliyuga. 


Com- 
mence- 
ment of 

solar 

year. 


Vikrama era, 
Saka era. 
Month and 
day A.D. 
Fraction of 


4 


960 $25 


961 826 
962 827 


968 828 


964 829 
¥66 830 21M 


966 881 22M 
967 882 22M 
968 833 22M 


969 834 21M 
970 835 22M 


971 8386 22M 


972 837 22M 
973 838 21M 


974 839 22M 


975 840 22M 
976 41 22M 


977 842 22M 
978 848 22M 
979 844 22M 


980 845 22M 
981 846 22M 


983 847 22M 


983 848 22M 
984 §49 22M 


98§ 850 28M 
988 851 22M 
987 852 22M 


988 853 22M 
989 854 22M 


990 855 22M 


981 856 22M 
992 857 22M 


993 858 22M 


994 859 22M 
985 860 22M 


996 861 22M 
997 862 22M 
998 863 22M 


999 864 22M 
1000 $65 22M 


1001 866 22M 


1002 867 22M 
1003 868 22M 


1004 869 22M 
1008 870 22M 
1006 871 22M 


1007 872 22M 
1008 873 23M 


1009 874 22M 


1010 875 22M’ 
1011 876 22M 


1012 877 23M 


1013 878 22M 
1014 879 22M 


22M 


21M 
22M 


22M 
22M 


*6434 25°01868 
*8021 1412112 


year. 
moon. 


Ey 
a) 


First new-moon in solar 
Anomaly of first new- 


‘6094 850973 21'142 


‘8680 27°14876 19°275 
°1267 16°25719 15°433 


"8854 5°36563 11°591 


"6441 24°00466 9°725 
‘9028 138'11308 5°883 


"1614 2°22152 2:040 
4201 20°86055 0°174 
°6788 9°96898 23:886 


°9375 28°60801 22:020 
"1962 17°71644 18°178 


*4549 6°82487 14°335 


*7135 25°46390 12°469 
9722 14°57234 8°627 


°2809 3°68077 4°785 


*4896 22°31980 2°910 
‘7483 11°42823 26°631 


‘0069 0°53666 22°789 
*2656 19°17§69 20°922 
*5243 8'28418 17-080 


*7880 26°92314 15°214 
0417 1603168 11°372 


*3008 514002 7:529 


‘5580 23°77904 5-663 
*8197 .12°88748 1°821 


‘0764 189592 96538 
+8851 20°68408 23°667 
‘5987 974337 19°822 


*8524 28°38240 17°959 
‘1111 17°49083 14°116 


*3698 6°59927 10°274 


°6285 25°23830 8°408 
‘8871 1484672 4°565 


1458 3°45516 0-728 


‘4045 22°00419 26°412 
‘6632 11°20292 22°570 


9219 031105 18°727 
*1805 1895008 16°861 
‘4392 8°05851 13°019 


6979 2669754 11°152 
‘9566 15°80598 7:310 


"2153 491441 3:468 


‘4739 23°55343 1°601 
‘73826 12°66187 25°314 


‘9913 -1°77080 21:472 
*2500 20°40933 19605 
5087 9°51777 15°768 


°7674 28°15678 13°896 
‘0260 17°26522 10°055 
"2847 637366 6°212 


4346 
0504 


‘0608 822955 24°216 
‘3194 21'86858 22:350 


‘6781 10°97701 18°508 


TABLE II.-——NEW 


Christian era. 


A.D. 
903 


904 
905 


906 


907 
908 


909 
910 
911 


912 
913 


914 


915 
916 


917 


918 
919 


920 
@21 
922 


923 
924 


925 


926 
927 


@28 
929 
930 


931 
932 


933 


934 
935 


936 
937 
938 
939 
940 
941 


942 
943 


944 


945 
946 


94:7 
948 
949 


950 
951 


952 


953 
954 


955 


956 
957 


{ 
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TABLE II.—Golar years and new moons 


* For Surya siddhanta figures for A.D. 500 to 


Ending moments of tithis are the same for Arya and Sitrya siddhintas, 
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A.D. 999 see pages 238 to 241 below 
For tithis by Brahma siddhinta add algebraically —*04 to the above. 
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4059 1015 880 22M -8368 0:08538 14°665 
4060 1016 881 23M ‘0955 18°72508 12°800 
4061 1017 882 22M ‘3542 7:33291 8-957 


4062 1018 888 22M °6128 26°47194 7101 
4063 1019 884 22M °8715 15°58037 3°248 


4064 1020 885 23M ‘1802 4°68880 26961 


4065 1021 836 22M °3889 2332783 25°094 
4066 1022 887 22M ‘6476 12°43627 21°252 


4067 1028 888 22M °9062 1°54469 17°410 


4068 1024 889 28M ‘1649 20:183878 15°544_ 


4069 1025 890 22M °4236 9:29216 11°701 


4070 1026 891 22M °6823 27°93118 9°835 
4071 1027 892 22M ‘9410 17:03962 5°993 
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* For Strya siddhanta figures for A.D. 500 to 
Ending moments of tithis are the same for Arya and Sirya siddhantas. 
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A.D. 999 see pages 238 to 241 below. 
For tithis by Brahma siddhanta add algebraically — ‘O5*to the above. 
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Commence- 
ment of 
Indian solar 
year, 


bm 
3 
A 


18M 
18M 
18M 
19M 
18M 


18M 
18M 
19M 
18M 
18M 


18M 
i9M 
15M 
18M 
18M 


19M. 
18M 
18M 
19M 
19M 


18M 
18% 

19M 
19M 
18M 


18M 
19M 
19M 
18M 
18M 


i9M 
19M 
18M 
18M 
19M 


19M 
18M 
18M 
19M 
19M 


1sM 
18M 
19M 
19M 
18M 


19M 
19M 
19M 
18M 
19M 


19M 
19M 
ISM 
19M 
19M 


19M 
18M 
19M 
19M 
19M 


Fraction of 


"8692 


*G279 


First new moon in solar 
year, 


27°3063 
16°4146 

5°5229 
25'1618 
13°2701 


2°3784 
21-0173 
10°1256 
28°744 
17°8727 


6°9810 
25°6199 
14°7282 
3'8365 
22°4754. 


115837 
0°6920 
19°3309 
84892 
27°0781 


16'1864 
5'2947 
23°9336 
180419 
2°1502 


20°7891 
9°8974 
28°5362 
17°6445 
6°75 28 


. 25°3917 


145000 

36083 
22°2472 
11°3355 


0°4688 
19°1027 
82110 
26'8499 
15°9582 


50665 
23°7054 
12°8137 

1'9220 
20°5608 


9°6691 
2'3080 
17'4163 
6°5245 
25'1635 


14:2718 
3°3801 
22°0190 
111273 
0°2356 


18'8745 
79828 
26°6217 
15'7300 
4,2383 


TABLE II.—NEW MOONS AND ECLIPSES 


Anomaly of first new 
moon. 


(963 


26°651 
22°809 
18966 
17°099 
13°256 


"9-414 


7547 
3°704 
1837 
25°549 


21706 
19°840 
18997 
12°154 
10°277 


C445 
4578 
O°735 
24°447 
22°580 


18°737 
14894 
13°028 
9155 
a'3438 


3476 
27°188 
25°321 
21-478 
17635 


A.D. 


Kaliyuga. 


8661 
3662 
3663 
3664 
3665 


8666 
3667 
8668 
3669 
3870 


3671 
8672 
3673 
3674 
3675 


3676 
8677 
3678 
3679 
3680 


8681 
8682 


, 8688 


3684 
3685 


3686 
3687 
3658 
8689 
3690 


3691 
8692 
3693 
3694. 
3695 


8696 
3697 
8698 
8699 
3700 


3701 
38702 
3703 
3704 
3705 


3706 
3707 
3708 
3709 
3710 


3711 
3712 
3718 
3714 
3715 


3716 
3717 
3718 
3719 
3720 
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Commence- 
ment of 
Indian solar 
year. 


19M 
Jom 
19M 
18M 
19M 


19M 
19M 
18M 
19M 
19M 


19M 
19M 
19M 
19M 
19M 


19M 
19M 
19M 
19M 
19M 


19M 
19M 
19M 
19M 
19M 


19M 
19M 
19M 
19M 
19M 


19M 
19M 
19M 
19M 
19M 


19M 
19M 
19M 
20M 
19M 


19M 
19M 
20M 
LOM 
19M 


19M 
20M 
19M 
19M 
LYMM 


20M 
19M 
19M 
19M 


20M 


Fraction of 


9432 
°2019 
*4.507 
‘7194 
"9782 


*2369 
4.957 
"7545 
‘0182 
‘2720 


5307 
°7895 
"0482 

3070 
6608 


"8245 
‘VU8338 
3420 
“6008 
"$595 


“1183 
‘B77 
‘6858 
"8946 
‘1533 


TABLE I2.— Sirya siddhanta figures 


First new moon in solar 
year. 


23°4772 
12°5854 
16937 
20°33826 
9°44.09 


28:0798 
17°1881 

6°2964, 
24'9353 
140436 


3°1519 
21°7908 
10°8991 
0:0074 
186463 


77546 
23°3935 
155018 

46101 
23°2489 


12°3572 
1°4655 
20°1044 
9°2127 
27°8516 


16°9599 
60682 
247071 
13°8154 
2'9237 


21°5626 
10°6709 
29°3098 
18°4181 

75264 


26°1653 
15°2736 

43819 
23°0207 
12°1290 


1:2373 
19'8762 
89845 
27°86 234 
167317 


* 5'8400 


24°4789 
13°5872 

2°6955 
21°3344 


10°4427 
29'0816 
18°1899 

7°2082 
23°9370 


15'0153 
41536 
22°7525 
11-9008 
16091 


Anomaly of first new 
moon, 


15°769 
11°926 
8'083 
6'216 
2°374, 


0°507 
24'219 
20°376 
18°509 
14°666 


10°824 
8°957 
5°114 
1-271 
26°959 


23°117 
21°250 
17°407 
13°564 
11°698 


7°855 


4:013— 


2145 
25°857 
23°990 


\ 
20°148 
16°305 
14°4388 
10°595 

6°753 


4886 
1043 
26°731 
22°888 
19°045 


17-179 
13°3386 
9493 
7627 
3°784 


27°496 
25°629 
21786 
19°919 
16:077 


12°234 
10-3887 
6524 
2°681 
0'815 


24°527 
22°660 
1S°817 
14974 
13°107 


9°265 
5°423 
3°505 
27°27 


23°425 
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3721 
3722 
3723 
3724 
8725 


3726 
3727 
3728 
3729 
3730 


3781 
3732 
3733 
3734 
8735 


3736 
3737 
3738 

739 
3740 


3741 
3742 
2743 
3744 
3745 


3746 
747 
3748 
3749 
3750 


3751 
3752 
3753 
3754 
3755 


3756 
3757 
8758 
8759 
3760 


3761 
3762 
3763 
3764 
3765 


3786 
8767 
3768 
8769 
3770 


3771 
3772 
37738 
3774 
3775 


3776 
3777 
3778 
3779 
3780 
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Commence- 
ment of 
Indian solar 
year. 
3 
rg 
S- 
‘aoe 
3 Li 
=) & 
19M ‘4121 
19M "6708 
19M ‘9296 
20M "1884 
19M °4471 
19M ‘7059 
19M *9646 
20M "2234 
19M °4821 
19M °74U9 
19M ‘9996 
20M °2584 
19M 5172 
19M ‘7759 
20M ‘0347 
20M -°2934 
19M +5522 
19M = ‘82109 
20M ‘0697 
20M ‘8285 
19M -5872 
19M °*8460 
20M +1047 
20M = ‘8635 
19M *6222 
19M 8810 
20M °1298 
20M +3985 
19M 6578 
19M 9163 
20M +1748 
20M °433° 
19M 6928 
19M)’ 1 
20M = 2098 
20M 4686 
19M ‘7273 
19M ‘9861 
20M “2448 
20M *5036 
19M = *7623 
20M ‘OZ1L1 
20M +2799 
20M ‘5386 
19M "Guta 
20M ‘0561 
20M “3149 
20M "5737 
i9M ‘8324 
2ZOM 0912 
20M 8349S 
20M ‘6087 
19M ‘S674 
20M ‘1262 
20M "3850 
20M 6437 
19M =. 9025 
20M ‘1612 
20M *4200 
20M ‘6787 


for A.D. 500 to A.D. 999, 


First new moon in solar 
year. 


19°6480 
8°7563 
27°3952 
16°5035 
561.18 


24°2507 
13°8590 

2°4573 
21°1062 
10°2145 


28°8534 
17°9617 

7:0700 
25°7088 
148171 


3°9254 
2:2°5643 
11°6726 
0°7809 
19°4198 


85281 
27°1670 
16°2753 

53836 
240225 


13'1308 
2°2391 
20°8780 
9°9863 
28°6251 


17°7334 
6°8417 
25°4806 
14'5889 
3°6972 


22°3361 | 


11°4144 
0°5527 
19°1916 
82999 


26°9388 
16°0471 

5°1654 
23°7943 
12°9026 


2°0109 
20°6498 
9°7581 
283969 
17°5052 


66135 
25'2524 
14°3607 

3°4690 
22°1079 


11°2162 
0'3245 
189684 
8:0717 
26'7106 


Anomaly of first new 
moon. 


21°558 
17'715 
15°848 
12°006 

8163 


6°296 
2°453 
26'165 
24'298 
20°456 


18°589 
14°746 
10:903 
9'037 
5°194, 


1°351 
27°039 
23°196 
19°354 
17°487 


13°644 
11°777 
7935 
4:093 
2°225 


25'937 
22°094 
20°227 
16°384 
14°518 


10°675 
6833 
4°966 
11238 
24'835 


22°968 
19°125 
15°283 
13°416 

9°573 


7°706 
3°864 
0°021 
25°709 
21°866 


18°023 
16°156 
12°314 
10°447 

6'604 


2°761 
0-895 
24606 
20°764 
18897 


15°054 
11212 
9°845 
5°502 
3635 


A.D. 


8795 


8796 
3797 
3798 
3799 
3800 
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TABLE II.--NEW MOONS AND NEOLIPSES 


Commence- 
ment of 
Indian solar. 
year. 
S 
ae 
: oe 
b> ans 
a. Le 
19M ‘9375 
20M ‘1962 
20M = ‘4550 
20M ‘7188 
19M ‘9725 
20M ‘2318 
20M +4900 
20M ‘7488 
20M ‘0075 
20M = ‘2663 
20M °5251 
20M ‘7838 
20M == ‘0426 
20M ‘8018 
20M ‘5601 
20M +8188 
20M ‘0776 
20M ‘3364 
20M °5951 
20M = -85389 
20M 1126 
20M 8714 
20M ‘6301 
20M ‘8889 
20M °1477 
20M = *:4064 
20M ‘6652 
20M °9209 
20M °1827 
20M 4414, 
20M ‘7002 
20M = ‘9590 
20M ‘2177 
20M °4765 
20M 7852 
20M ‘9940 
20M 2527 
20M ‘51156 
20M ‘7703 
21M ‘0290 
20M ‘2878 
20M = ‘5465 
20M ‘8053 
21M = ‘0640 
20M 8228 
20M = °5185 
20M ~ = 8408 
21M ‘0991 
20M  °8578 
20M =: ‘6166 
20M =e. 8753 
21M = ‘1341 
20M ‘3928 
20M = ‘6516 
20M ‘9104 
21M ‘1691 
20M ‘4279 
20M = ‘6866 
20M ‘9454 
21M ‘2041 


First new moon in solar 
year. 


15°8189 
4°9272 
23°5661 
12°6744 
1°7827 


20°4216 
9°5299 
28°1687 
17°2770 
6°3853 


23'0222 
14°1325 

32408 
21°8797 
10°9808 


0'0963 
12°7352 
78435 
26°4824 
16°5207 


4°6990 
23'3379 
12°4462 
15545 
20°19338 


9°3016 
27°9405 
17°0488 
61571 
24°7960 


13°9043 

3°0126 
21°6515 
10°7598 
29°3987 


18°5070 
7°6153 
26°2542 
15'°3625 
44768 


23°1097 
12°2180 
13263 
19°9651 
9:0734 


27°7123 
16'8206 

5'9289 
245678 
13'6761 


2:78.44 
214253 
10°5316 
29°1705 
18'2788 


73871 
26'0260 
15°1343 

4 2426 
22°8815 


¥ 


Anomaly of first new 
moon, 


27°347 
23°504 
21°638 
17'795 
13°952 


12°085 
8'242 
6376 
2533 
26°24 


24°378 
20°535 
16°693 
14826 
10°983 


7°'140 
5274 
1431 
27°119 
23'276 


19°433 
17567 
13°724 
9°881 
8014 


4°172 
2°305 
26017 
22174 
20°307 


16'464 
12°622 
10°755 
6912 
5°045 


i208 


24914 - 


23°048 
19°208 
15'362 


13°495 
9°653 
5'810 
3°943 
0:100 


25°788 
21°946 
18°103 
16'236 
12°393 


8551 
6'°674 
2°841 
0°974 
24° 686 


20°843 
18'976 
15°134 
11291 

9°424 


A.D. 


C> en CO 00 Weekeday of Ist January. 


m wm AIR 


nAROH 


Go to we > OF i) | 


br IA e 


woWIOO bh 


aber GAONK NJAUgAbeED WARY HNAP 


Commence- 
ment of 
Indian solar 
year. 

S 
te 
a : 2 
rg 
oe 
20M ‘4629 
20M ‘7217 
20M ‘$804 
21M = ='2892 
20M ‘4979 
20M ‘7567 
2iM = ‘0154 
21M +2742 
20M °5330 
20M 7917 
21M 0505 
21M °3092 
20M ‘5680 
20M ‘8267 
21M = ‘0855 
2iM ‘3448 
20M 60380 
20M ‘8618 
21M = = ~<1205 
21M ‘3793 
20M = ‘6380 
20M ‘8968 
21M = °1556 
21M °4148 
20M °6731 
20M ‘9318 
21M °1906 
21M = °4493 
20M °7081 
20M = ‘9668 
21M = ‘2256 
21M °4844 
20M °7481 
2iM ‘0019 
21M ‘2606 
21M °*§194, 
20M °7781- 
21M *0369 
21M °2987 
21M ‘5544 
20M ‘8132 
21M °0719 
21M = =-3307 
21M = *§894 
20M °8482 
21M = *3070 
21M ~— :8657 
21M = -6245 
20M = *8882 
21M = -1420 
21M °4007 
21M ~—s *8595 
20M = -9183 
21M = =+1770 
21M = +4358 
21M ‘6945 
20M 9538 
21M = °2120 
21M °4708 
21M 7296 


First new moon in solar 
year. 


11:9897 
1°0980 
19°7369 
88452 
27°4841 


16°5924 
5°7007 
243396 
13°4479 
2°5562 


211951 
10°3034 
28°9423 
18°0506 

7°1589 


25°7978 
14'9061 

4°0144 
22°6582 
11°7615 


0°8698 
19°5087 
86170 
27°2559 
16°3642 


54726 
241114 
13°'2197 

2°3280 
20°:9662 


10°0752 
287141 
17'3224 

€°9307 
25°5696 


146779 
8°7862 
22°4250 
11°5833 
0-6416 


19°2805 


. 8°3888 


27°0277 
16°1360 
52443 


23°8832 
L2°09)5 
2°09b6 
20°7387 
9°8470 


28°4859 
17°5942 

6°7025 
25'34138 
144496 


3:5579 
22°1968 
11°8051 

0°4134 
19°0523 
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Anomaly of first new 
muon, 


19°284. 
15°44.2 
13°575 
9°733 
5°890 


4°028 
6°180 
23°892 
22:025 
18°188 


\16 316 


12°473 
8630 
6764 
2921 


26°683 
24°766 
20°923 
17080 
16214 
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Kaliyuza, 


3901 
3902 
3903 
3904 
3906 


3906 
3907 
3908 
3909 
3910 


3911 
3912 
3913 
3914 
3915 


3916 
3917 
3918 
3919 
3920 


3921 
3922 
3923 
3924 
8925 


8926 
3927 
3928 
8929 
3980 


3981 
3932 
3983 
8934 
3935 


3936 
3937 
3938 
39389 
8940 


Nohow TJIOQuwhy 


MIRO DTONR NPHUDR ONHAN pwHas momea Week-day of Ist January. 


Commence- 
ment of 
Indian solar 
yoar, 


Fraction of 
day. 


First new moon in solar 
year. 


8'1606 
26°7995 
15'9078 

5°0161 
23°6550 


12'7638 
1'8716 
20°5105 
96188 
28'2577 


17°8660 
64743 
25'1131 
14'2214 
3'3297 


219686 
11/0769 
0'1852 
18°8241 
7°9324 


265713 
15°6796 

4'7879 
23°4268 
12°5351 


1°64384 
20°2823 
9°3906 
280295 
17°1378 


62461 


24'8849 
13°9932 

81015 
21°7404 


10°8487 
29°4876 
18°5959 

7°7042 
26°3431 


TABLE II,--NEW MOONS AND. ECLIPSES 


first new 


Anomaly of 
moon 


23°664 
19°821 
17'954 
14112 
12°245 


8'402 
4°559 
2°693 
26°404 
22°562 


20°695 
16°852 
13°009 
11143 

7°300 


5°433 
1590 
25°302 
23°435 
19°593 


15°750 
13'8838 
10°040 
8174 
4331 


0:488 
26°176 


22°333 | 


18°491 
16624 


12°781 
10'914 
7072 
3°229 
1°362 


A.D. 


Kaliyuga. 


8941 
3942 
3943 
8944 
3945 


8946 
3947 
3948 
3949 
3950 


3951 
395? 
3956 
8954 
3955 


8956 
8957 
8958 
3959 
8960 


3961 
3962 
3963 
8964 
8965 


8966 
3967 
3968 
3969 
8970 


8971 
3972 
3973 
3974 
8975 


3976 
3977 
3978 
3979 
8980 
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Commence- 
ment of 
Tndian golar 
year. 

wo) 
r= 
eee 
z 2h 
> a 
ran) & 
21M = °3386 
2\M ‘5973 
21M -8561 
22M ‘1149 
21M _ =s-«'8736 
21M ~ = 6 324, 
21M ‘8911 
22M ‘1499 
21M = =:‘4086 
21M = ‘6674, 
21M °9262 
22M °1849 
21M +4487 
ZIM °7024 
21M +9612 
22M =: '2199 
21M = °4787 
21M ‘7375 
21M =‘996% 
22M °25506 
21M ‘5187 
21M ‘7725 
22M = °0812 
22M = ‘2900 
21M ‘8487 
21M = ‘8075 
22M ‘0668 
22M °8250 
21M ‘5838 
21M = ‘84.25 
22M °1018 
22M 3600 
21M = ‘6188 
21M ‘8776 
22M ‘1363 
22M ‘8951 
21M = =°65388 
21M °9126 
22M ‘1718 
22M = =°*4801 


TABLE II.—Sirya siddhanta figures 


3 
Co) 
Py 


First new moon in solar 


154514 
4°5597 
23'1986 
12'3069 
1°4152 


20'0541 
91624 
278012 
169095 
60178 


24°6567 
13°7650 

2°87383 
21°5122 
10°6205 


29°2594 
18'3677 

7:4760 
26°'1149 
15 2232 


4°3315 
22°9704 
12°0787 
1°1870 
19°8259 


8:9342 
27°5730 
16°6813 

5°7896 
244285 


8'5368 
2°6451 
21°2840 
10°8923 
29'0312 


18°1895 


7°2478 — 


25°8867 
14°9960 
4°1088 


Anomaly of first new 
moon, 


A.D. 
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Commence- 
ment of 
Indian solar 
year. 
6 
a 
. Z by 
P fo 
A i 
21M _—ss ‘6889 
ZIM +9476 
22M +2064 
22M 4651 
21M ‘7239 
21M °9826 
22M °2414 
22M ‘5002 
21M °7589 
22M :0177 
22M ‘2764 
22M °5352 
21M = *798Y 
22M = =*0527 
22M °3115 
22M 5702 
21M °8290 
22M ‘0877 
22M 8465 
22M 6052 
21M ‘8640 
22M °1228 
22M °8815 
22M = ‘6408 
21M _ = ‘8990 
22M °*1578 
22M ‘4165 
22M = ‘6753 
21M ‘9841 
22M *¥928 
22M =°4516 
22M °7108 
2IM ‘9691 
22M ‘2278 
22M = =-4866 
22M °7458 
21M :0041 
22M ~ = 2629 
22M # °5216 
22M 7804 


for A.D. 500 to A.D, 999—coni, 


First new moon in selar 
year. 


22°7422 
11°8505 
0'9588 
19°5977 
8'7060 


27°3448 
16°4531 

5:5614 
24°2003 
13°3086 


2°4169 
21°0558 
i0°1641 
28°8030 
17'9113 


7°0196 
25°6585 
14°7668 
3°8751 
22°5140 


116220 
0°7306 
19°8694 
8°4777 
27°1166 


16°2249 
5°3332 
23°9721 
13°0804 
2:1887 


20°8276 
9°9359 
28°5748 
176831 
6°7914 


26°4303 
146886 
3°6469 


22'2858 - 


113941 


Anomaly of first new 
moon. 


24052 
22°185 
18342 
14°499 


12°633 
8°790 
4947 
8°080 
26°792 


A.D, 


TABLE. II.—-NEW MOONS AND KOLIPSES 


SWE IDS POW DB qeawHeya apoanwe AAPOH THM8ED HEadlacn wr~tacnm Week-day of Ist January. 


Commences 
ment of 
Indian solar 
year. 
aa 
° 
ae 
ot gs 
=) cm 
22M ‘03891 
22M °2979 
22M = °5 566 
22M ‘8154 
22M = ‘0742 
22M = ‘8829 
22M ‘5917 
22M = +8504 
22M 1092 
22M ‘3679 
82M ‘6267 
22M ‘8855 
22M 1442 
22M ‘4020 
22M ~ ‘6617 
22M +9205 
22M +1792 
22M °4380 
22M °6968 
22M ‘0555 
22M = '2148 
22M ‘47380 
22M °7318 
22M. 9904 
22M 2493 
22M ‘5081 
22M = ‘7668 
22M ‘0266 
22M ‘2843 
22M °*5431 
22M ‘8018 
23M :0606 
22M ‘3194 
22M °5781 
22M ‘83869 
23M = ‘0956 
22M ‘8544 
22M~ = ‘6181 
22M = =‘8719 
23M 1806 


First. new moon in solar 
year. 


05024 
19°1412 
8'2495 
26°8884 
16'9967 


5"1050 
23°7439 
12°8522 

1:9605 
20°5994 


97077 
28°8466 
17°4549 

65632 
25°2021 


148104 
3°4187 
22°0575 
11'1658 
O'2741. 


189130 
8'0218 
26'6602 
15°7685 
48768 


23°5157 


12:6240. 


1°7328 
20'3712 
9°4795 


28'1184 
17:2267 

638350 
24°9739 
14°0822 


8°1905 
21°8293 
10°9376 
0 0459 
18°6848 


of first new 


Anomaly 
moon 


22'949 
21-083 
17°240 
15'373 
11°530 


7°688 
5°828 
1:978 
25'690 
23°823 


19'980 
18114 
14'271 
10°428 

8561 


4719 
0876. 
26'564 
22°721 
18878 


Wo1l 

13°169 

18299 
7°459 
8°617 


1°750 
25°463 
21612 
19°752 
15°909 


14043 
10°200 
6°357 
4°490 
0'648 


24'359 
22°498 
18°650 
14807 
12°940 


A.D, 


MIDAS YVeywan CNIAUM Week-day of Ist January. 


. 


AmoOeT oped AMbhwH WHR PATON 


Commence- 
ment of 
Indian solar 
year, 

6 
oy. 
se we 
a 
a fy 
22M *3894, 
22M = ‘6482 
22M °9069 
28M = *1657 
22M ‘4244 
22M ‘6882 
22M +9419 
23M ‘2007 
22M ‘4595 
22M °7182 
22M ‘9770 
23M =. :2857 
22M 4945 
22M ‘7532 
23M = ‘0120 
23M = ‘2708 
22M = 6295 
22M ‘7883 
23M = °C470 
23M ‘3058 
92M = ‘5645 
22M °8233 
234% ‘0821 
28M = ‘8408 
22M ‘5996 
22M ‘8583 
28M ‘1171 
23M °3578 
22M ‘6846 
22M +8994 
23M = *1521 
23M °4109 
22M °6696 
22M °9284 
28M. ‘1871 
23M °4459 
22M ‘7047 
22M ‘9734 
23M °2222 
23M °4809 


First new moon in solar 
year, 


28'2875 


12°3958 
15041 
20°1430 
9'2513 
27°8902 


16°9985 
61068 
24°7457 
13-8540 
2°9623 


21:6011 
10°70%4 
29°3483 
184566 

75649 


26°2038 
15°3121 

44204 
23'0598 
12°1676 


1:2759 
19°9148 
8:0231 
27°6620 
16°7708 


5°8786 
245174 
13°6257 
2°7340 
21°3729 


10°4812 
29°1201 
18'2284 

7'3367 
25‘9756 


new 


Anomaly of first 
moon, 


9'098 
7281 
3°388 
27°100 
25°233 


21°891 
17°548 
15681 
11°838 

9°972 


6129 
2:286 
0°419 
24131 
20'288 


18°422 
14579 
12712 
8869 
5°080 


8'160 
26'872 
23°U29 
21°162 
17°319 


242 TABLE II,—NEW MOONS AND EOLIPSES 
TABLE II.— 
Come << (se toe 
mence- 3 5 fe 2 
mentof 4 a Vaigakha. Jyeshtha. Ashadha. Sravana. Bhadrapdaa. 
solar sen x 
year, 3 2 
: Ba 8 cea me 2 B e be z 
: ° 2 4 * ° ° ° . ° 
3 a 3 eo a in ie 3 ag @ n Ss a a & c 
S88 a ae eee OAD. 33 234 2i4 pee aera 8 
© £ ¢ BS 29 Be 8 ce ee ee ee a ee ee ee 
a #2 4 67 § He gf $8 & Pa OR oe 8 6 £) oS Ae Se 2 wh 
MF wm 2 & > < Faia ‘mea Oo m@FA A a EA eee BAe 
4101 1087 922 22M ‘7396 15°0889 22801 1000 7 Ap S@ ‘82 2My 6 ‘35 3Je 4 ‘88 5Jl 4 ‘41 GAn 2 ‘9 
4102 1058 923 22M ‘9985 4192218959 1001 5 Mr27 19 6 Ap 26 ‘72 { MM ee) 
4108 1059 924 23M 2571 22831] 170911002 4 Ap15 ‘09 5Myl4 ‘62 7Je 18 ‘15 1J1 12 ‘68 3 Avll@O21 
1104 1060 926 28M 5158 11°9394 13249 1008 1Ap 4 ‘45 2My 8 ‘99 4Je 2 ‘52 6Jl1 2 ‘05 741 310 ‘58 
4105 1061 926 22M °7746 1°0477 9:406 1004 { : reer $2 1 My21 88 8Je 200 “41 4J1 19@ ‘94 6 An18 47 
4106 1062 927 23M 0884 196866 7°539 1005 44pll ‘72 6Myll ‘25 7Je 90 ‘78 231 9 ‘31 BAu 7 ‘84 
4107 1063 928 23M 2921 87949 86961006 24p 1 09 8Ap80 ‘6% 5 My30Q ‘15 6Je 28 ea{i it 2821 
4108 1064 929 23M 8509 2743388 18801007 7 Ap19 ‘98 2My19@ ‘51 4Je18 ‘05 53117 ‘58 7Aulé “11 
4109 1065 930 22M ‘8096 165421 26642 1008 5 Ap 8© ‘35 6 My 7 ‘88 lJe 6 ‘41 231 5 ‘94 4An 4 “47 
4110 1068 931 28M 0684 5°6504 21699 1009 2 Mr 280 ‘72 4 Ap27 25 5 My26 78 J oc TS AMES *87 
4111 1067 932 23M ‘8271 242892 19882 1010 1Apl6 ‘62 3My18 ‘15 4Je 14 ‘68 GJl 14 ‘21 7 Anl2 74 
4112 1068 983 23M -8859 133975 15989 1011 5 Ap 5 98 7My 5 ‘51 2Je 4 04 3J1 8 87 5Au 2 “ll 
4118 1069 984 22M “S446 2505812147 1012 3 nres -a5{S HPF SP 7 Jo 21 94 21 BIO “47 4 An2® 00 
4114 1070 935 23M ‘1034 21144710280 1018 2Ap13 25 8My12 ‘78 5Je 11 ‘81 6Ji 100 ‘84 1Au 9 °37 
4115 1071 936 28M ‘3622 102530 64871014 GAp 2 ‘61 1My 2 ‘16 2My31 ‘68 4Je 30@O21 5Jl 29 +74 
4116 1072 937 23M ‘6209 288919 45701015 5 4Ap2l ‘51 7 My21Q ‘04 1 Je 19@ ‘57 331 19 +10 4Au17~ ‘63 
4117 1073 988 22M 8797 180002 07271016 2Ap 9 ‘88 4 My ‘41 5Je 7 ‘9% 7Jl 7 ‘87 2An 6 ‘00 
4118 1074 939 23M -18y4 71085 24-489 1017 7 Mr 80 ‘25 1 Ap 28Q “78 3My23 -a1{4%° 58 “8A 7 anog 99 
4119 1075 940 23M °3972 25°7474 22573 1018 6 Ap18 ‘14 7My17 ‘67 2Je 16 21 33115 -74 SAul4 27 
4120 1076 941 28M *8559 148657 187301019 8 Ap 7@ ‘51 5My 7 04 BJe 5 57 141 & ‘10 2Au 3 “63 
4121 1077 942 22M “9147 8:9640 14887 1020 7 Mr 26 88 2Ap25 ‘41 i; hee a 731 28 00 1An210 +% 
4122 1078 948 28M 1735 226029 130201021 6 Ap14 “78 1My14 ‘31 2Je 12 ‘84 431 12 ‘87 5 Au aie 
4128 1079 944 23M 4322 11-7112 91781022 44p 4 ‘14 5My 3 67 7Je 2 ‘20 1431 10 ‘78 831 81 27 
4124 1080 945 23M ‘6910 0°8195 5384 1023 e es 2 8. a Myae 87 6 Je 210 “10 731 20 68 2Au19 “16 
4125 1081 946 22M +9407 10-4584 8468 1024 7 Apll ‘41 1My10 ‘94 8Je 9@O47 531 9 00 G6An 7 ‘58 
4126 1082 947 23M 2085 85667 27180 1025 4 Mr 31 ‘17 6 Ap 30 ‘31 7 My 29 ‘84 2Je 28 37 & a za 90 
4127 1088 948 28M 4672 27-2056 28318 1026 8 Ap 19D ‘67 5 My19@ 20 GJe 17 ‘73 151 17 26 2An1s +79 
4128 1084 949 23M -7260 163189 21470 1027 1 Ap 90) 04 2My 8 ‘57 4Je 7 ‘10 53l 6 ‘68 7An § 16 
4129 1085 960 22M ‘9848 54222 17628 1028 6 Mr 28 ‘41 6 Ap 26 ‘94 1 My 26 47 {§ 7 A 4 6 Au 23 06 
4180 1086 961 23M 2485 240610 15.761 1029 44p16 ‘30 £ My15 ‘83 7 Jel4 87 1J1 18 ‘90 3An12 43 
4191 1087 952 23M ‘6028 13'1693 11918 1080 1Ap 5 ‘87 8My 6 -20 4J3e 8 ‘78 6JI 8 26 7 An 10 “79 
4132 1068 958 28M “7610 22776 8075 1081 6 Mr 26-04] 9 ¥P 58 ‘87 3Je 22 63 5 Jl 220 16 6 Au20 “89 
4188 1089 954 23M 0198 209105 62091032 4Ap12 ‘9 6 My12 47 1Je 11, ‘00 2J1 10@OS3 44n 9 06 
4184 1000 965 23M 2785° 100218 28661038 2Ap 2 30 83 My 1 ‘88 5 My31OQ ‘36 6 Je 2@ 89 131.29 48 
4135 1091 956 28M ‘5878 286687 0-499 1084 1 Ap21 ‘20 2My20Q ‘78 4Je 10@ 26 5Jl 18: 79 YAuly ‘32 
2136 1092 957 28M ‘7960 17-7720 242111035 5 Apl0 +67 7My10@O1l0 1Je 8 8 331 8 ‘16 4au 6 “69 
4197 1093 958 28M 0548 688083 20868 1036 2Mr29 ‘93 4 Ap 28@ “47 3My28 oo! 3 ad A age 
gigs 1004 959 23M +3186 25°5192 16501 1087 1Ap17 83 3My17 ‘86 4Je 16 89691 15 42 7 An18 95 
4139 1095 960 23M 6728 146275 146591038 6 Ap 7 ‘20 7My 6 ‘78 2Je 5 26 8Jl 4 ‘79 5Au 3 ‘32 
4140 1096 961 28M ‘8811 3:7858 10816 1089 3 Mr 37 °57_-& Ap 26 n0{? Jom og 251 28 69 4 An 2@O22 
4141 1097 962 23M ‘0808 223747 89491040 2Ap14 46 3My13 99 5Je 12 53 7Jl 12 6 1An10 +5 
4142 1098 963 23M ‘8486 11:4830 5106 1041 oa 3 = 1My 8 ‘86 2Je 1 89 431 10 ‘42 5 Jl 30 i 
* - . 94 te 0 
4143 1099 984 23M 6073 05013 12641042 {5 4 59 7g 7 My 22°26 1 Je 20@O79 3J1 4 22 4An18 85 
4144 1100 965 28M ‘8661 19-2802 26952 1043 3 Ap12 ‘10 4My1l ‘63 6 Je 10@ ‘16 7Jl 9 69 2Au 8 ‘22 
4145 1101 966 28M “1249 83885 235109 1044 7Mr31 ‘46 1 Ap 290 ‘99 8My29 ‘52 6 Je 28 05 { $ nape es 
4 
4146 1102 967 22M “3836 26:9773 21:242 1045 6 Ap 199Q36 7My18 ‘89 2Je17 42 33116 ‘95 6 An15 48 
4147 1108 968 23M -6424 16-0856 17309 1046 3 Ap 8@O73 5My 8 26 6Je 6 ‘79 131 G6 ‘88 2Au 4 “85 
4148 1104 969 23M ‘9011 5:1939 13557 1047 1 Mr 20@ ‘09 2A4p27 ‘68 4 My 27 16 {7 = ms a 1Au28 75 
4149 1105 970 28M -1699 25°8328 11600 1048 6Ap15 ‘99 1My 15 ‘52 8Je14 05 431 18 ‘58 6An120 - 
450.1106 971 23M “4186 129411 78471049 4Ap 5 ‘36 5My 4 89 7Jo 8 42 131 2 ‘95 8 An +e a: 
4151 1107 972 28M ‘6774 2:0494 4004 1050 1 Mr 25 73 { Moe: = =o 6Je22 82 7351 210 85 2Au20 °38 
4152 1108 978 28M -9362 206883 21881051 7 Ap13 ‘62 2My18 ‘15 3Je 110 ‘69 5Jl ll 22 6 Au 9 “75 
4153 1109 974 23M 1949 9°7966 25°849 1052 4 Ap 1 ‘99 6My 1 ‘52 1My31Q ‘05 2Je 29 ‘68 431 29 +11 


N.B.—For tithis by other siddhantas, add algebraically to 


Sirya siddhants. 


Agvina. Karttika. 
mB ies 
eS . gs. 
42 342, 
Bad £28 4 
18 1 48 80 16 
78 20@ ‘37 10 19 
48 9 ‘74 60 9 
2Au30 ‘ll 38 28 
18 37. 01120 16 
Ba Ge ey 6 0. 6 
48 2 27 50 2% 
“4 gede 64.8 0. 14 
68 8: 00 70 20 
48. 210 90 60 21 
28 lIO ‘27 30 10 
6Au3l ‘64 18 30 
58 18 ‘68 70 18 
28 7 9 40 7 
7 Aw2 ‘27 18 26 
68 16 ‘17 79 15 
38 4 8 60 4 
28 28 “48 30 220 
6S 12 ‘88 10 18 
48 20 ‘16 60 1 
3S 20 06 40 19 
wig e748 1-0 8 
4An29 ‘80 6S 28 
38 17. ‘69 60 17 
18 6 ‘620 5& 
6S 2% ‘96 10 24 
4 Oe) 288 ..5.0 139 
1s 3  t8 80 3 
78 21@0'59 20 21 
48 10@ ‘96 60 10 
3 Au8l ‘38 88 29 
18 19 ‘22 20 18 
58 7 89 70 7 
2Au27 ‘96 48 26 
1:8 15°  *85).3 0 15 
6s 6 2270 4 
58 23 ‘12 60 22@ 
28 WO 49 40 12 
68 10 8 10 1 
58 20 5 70 20 
$8 9 12.40 8 
7 Au29 ‘48 2S 28 
eS 17) ‘38 70 16 
16-16 ¢ 76 50 .6 
28 24 65 40 2%O 
78 14 01 10 18 
S66 28-6.0 2 
38 22@ 28 40 21 
78 10 ‘65 20 10 
5 Anu8l ‘01 68 29 
38 18 ‘91 50 18 
Le 8 6.80 7 
Sanat 4 10 05 


Fraction. 


“71 


Margaéirsha, 
Re d 
Pe ee 
$6. Pola 
FRA Fa 
40 80 54 
3N 18 ‘48 
Y fee Oy *80 
50°28 ‘17 
4N 15 ‘07 
IN 4 ‘48 
7W 20 °38 
4N 12 ‘70 
2N 1. “07 
7N 19 ‘96 
5N 9 ‘88 
20:29 70 
1N 16 ‘59 
5N 5 ‘96 
30 26 ‘83 
2N 1 23 
g N23 *59 
5N 21 ‘49 
2N 10 86 
70-81, 908 
6N 18, ‘12 
3N 7 ‘49 
70 27 ‘86 
6N 15 ‘75 
4N 4 18 
3N 23@ ‘02 
7N 12@ °39 
4N 1@ ‘75 
3N 19 °65 
IN 9 ‘02 
50 29 °89 
4N 17 28 
1N 5 ‘65 
60 2 ‘02 
4N 1830 ‘91 
2N 380 ‘28 
1N 21 °18 
5N 10 ‘55 
20 80 ‘91 
IN 18° ‘81 
GN 7 738 
8:0. 27/77 56 
2N 15 ‘44 
6N 4 ‘81 
5N 22@ ‘71 
3N 12. :07 
7N 1 ‘4d 
6N 20 ‘84 
858 se 
10 29 ‘07 
6N 16 ‘97 
4N 6. ‘84 
3N 24@0'24) 


TABLE IJ.—-NEW MOONS AND ECLIPSES 


Fausha. 
— ; 
a 8 
> ee 
® 6 3 
ae 
6N 29 07 
4D 17 ‘97 
20D) 7 33 
6N 26 70 
5D 140 ‘60 
2D 8© 96 
1D 23 ‘86 
6D .12 *23 
38N 30 60 
2D 19 ‘49 
6D 8 86 
4N 28 "23 
8D 16 13 
7°), 25 “49 
4N 24 ‘86 
38D 13 76 
iD. 2... 12 
7D 2i1 ‘02 
4D 10 *39 
1N 29 76 
Wt): 17 65 
ps UB f “02 
2N 26 ‘39 
1D 160 ‘29 
5D 3@0'65 
4D 22 "55 
1D il "92 
CR Uae | 28 
56D 19 18 
2D 8 *65 
6N 27 92 
5D 16 ‘81 
S21) 2:5 18 
7N 240 ‘55 
6D 138 °45 
83D 2 ‘81 
22905 FL 
i Dp 10 "cs 
4N 29 44, 
8D 18 "34 
7D 6 “71 
5N 26 ‘08 
83D 14@0'97 
1D 4@ ‘34 
7D 22 ‘24 
4D il ‘61 
1N 30 97 
Bp Din 49 87 
5 Dw.-8 "24. 
2N 27 *6C 
1D 16 *BO - 
6D 6 ‘87 
Pausha 
_ Kshaya 


the above + ‘01 for Arya siddhanta and — ‘05 for Brahma siddhanta. 


A.D. 


02 
03 


05 
06 
07 
08 


10 
pe 


13 
14 


16 


18 
19 


21 
22 


24 
25 
26 
27 


29 
30 


32 
33 


35 
36 


37 
38 


40 
41 


43 
44 
45 
46 


48 
49 


$1 
52 


Week-day. 
Month. 


Magha. 


Fraction. 


A.D. 


O1 


04 


09 


12 


15 


17 


20 


31 


34 


39 


42 


47 


50 


53 


243 
Phalguna. Chaitra. 

st stibes : 
oS S yee 8 
ee eyes ee F 

o 6 ® 6 td 
Es A FES A 
2Jr 27 ‘13 8F 250 ‘66 
1F 150 03 2Mril6 ‘56 
5F 40 °89 6Mr 5 92 
2Jr 2h 6 4F 23 :29 
1F 11 ‘66 3Mri13 19 
6F 1 08 7Mr 2  °56 
4F 19 ‘92 6Mr2l 45 
2F 9 39 3Mr 9 ~~ 82 
6Jr 28 ‘6 1F 27 +19 
5F 16 ‘55 7 Mr 180 ‘09 
2F 6& ‘92 4Mr 7 °45 
7Jr 20 29 1F 26 2 
6F 13 "19 7 Mr 14 72 
3F 2 ‘65 5Mr 4 | 08 
Peo me ee 
tls 23°" 92 | 3 ate Wa ope 
6F 10 ‘82 1Mrill ‘85 
4Jr 30 °19 5F 28 “72 
3F 18 ‘08 4Mri19 ‘61 
"EF 7 +46 1Mr ‘98 
4Jr 27 ‘82 6F 260) ‘35 
8F 140 71 5Mrl1é6 ‘2% 
1F 4 08 2Mr 5 ‘61 
5 Jr 24 ‘45 6F 22 -98 
4P 12 ‘85 5 Mri12 ‘88 
1 Jr 81 "71 8Mr 2 24 
7F 19 ‘61 2Mr2l ‘lt 
4B 8 ''98 6Mrlo ‘61 
2Jr 29 °35 8F 27 ‘88 
1F 16 ‘24 2Mrl17. 7 
5 F ‘61 s7Mr 7 ‘14 
2Jr 2 "98 4F 24 ‘1 
1F 18 ‘87 3Mril4 41 
OS. 2... 24 Tie Ss ai 
: ifSF i ‘14 
8 Jr 22 ‘61 {s Mi ge ee 
2F 10 ‘51 4Mri12 ‘04 
6Jr 30 ‘87 1F 29 ‘40 
5F 17 °77 7 Mr19O °30 
3F 7 ‘14 4 Mr ‘67 
7 Jr 27 ‘61 2F 2 "04 
6F 15@ ‘40 7 Mri15 ‘98 
3F 8 77 5 Mr 5 :80 
lJr 24 ‘14 9F 22 ‘67 
7F 12 08 1Mr18 ‘87 
4F 1 40 §Mr2l ‘98 
8F 19 ‘30 4Mr20 ‘83 
7F 8 ‘67 2Mri10 ‘20 
5 Jr 29 ‘03 6F 27 ‘56 
3F 160 ‘98 5 Mr17@ ‘46 
1F 5@030 2Mr 6 ‘83 
5Jr 25 ‘67 7F 24 :20 
4F 18 ‘6 6Mri5 ‘09 
1F 2 ‘93 8Mr 8 ‘46 
eee ye es 
6 Jr 22 30{ 5 ¥ eee 


24:4 


Kaliyugs. 
Vikrama era. 


4154 1110 
4155 1111 


4156 1112 


4157 1118 
4158 1114 


4159 1115 


4160 1116 
4161 1117 


4162 4118 
4163 1119 
4164 1120 


Com- 
mence- 


Saka era. 
Month and 
day A.J). 


z 


¥75 23M 
976 23M 


977 23M 


978 23M 
979 28M 


980 23M 


981 24M 
982 23M 


983 28M 
984 23M 
985 24M. 


4165 1121 
4166 1122 


4167 1123 


4168 1124 
4169 1125 


4170 1126 
4171 1127 
4172 1128 


‘4178 1129 
4174 1180 


4175 1181 


4176 1182 
4177 1183 998 23M 


4178 1134 999 23M 


4179 1185 1000 23M 
4180 1186 1001 24M 


4181 1187 1002 23M 
4182 1138 1008 28M 
4188 1189 1004 23M 


4184 1140 1005 24M 
4185 1141 1006 23M 


4186 1142 1007 23M 


4187 1142 1008 23M 
4188 1144 1009 24M 


4189 1145 1010 23M 
4190 1146 1011 23M 
4191 1147 1012 24M 


4192 1148 1013 24M 
4198 1149 1014 23M 


986 23M 
987 23M 


988 23M 


989 24M 
990 23M 


982 23M 
993 24M 


994 23M 
995 23M 


996 238M 
997 24M 


4194 1150 1015 23M 


4195 1151 1016 24M 
4196 1152 1017 24M 


4197 1153 1018 23M 


4198 1154 1019 23M 
4199 1155 1020 24M 


4200 1156 1021 24M 
4201 1157 1022. 23M 
4202 1158 1023 23M 


4208 1159 1024 24M 
4204 1160 1025 24M 


4205 1161 1026 23M 


4208 1162 1027 23M 
4207 1168 1028 24M 


4208 1164 1026 24M 


991 23M 


TABLE II.—NEW MOONS AND ECLIPSES 


year. 
moon. 


day. 
Anomaly of first new- 


First new moon in solar 


Fraction of 
Christian era. 


A. 
1053 
1054 


1055 


1056 
1057 


1058 


1059 
1060 


1061 
1062 
1063 


Go 


°4537 28°4355 23°983 
.7124 17°5438 20°140 


‘9711 6°6521 16297 


"2299 25°2910 14°430 
‘4887 14°3998 10°588 


‘7474 35076 6°745 


‘0062 22°1465 4'878 
*2650 11°2548 1:035 


*5237 «40°3631 24°747 
‘7825 19:0020 22°880 
‘0412 81103 19'088 


‘3000 26°7491 179171 1064 
*6587 15°8574 18°328 1065 


‘8175 49657 9°485 1066 


"0763 28:6046 7°619 1067 
‘8350 12'7129 3776 1068 


‘5988 1°8212 27°488 1069 
‘8525 20°4601 25°621 1070 
‘1118 9°6684 21'778 1071 


*8700 28°2073 19°912 1072 
6288 17'3156 18°069 1073 


‘8876 64239 12226 1074 


1463 25°0628 10°359 1075 
‘4051 141711 6517 1076 


“6688 32794 2674 1077 


9226 21:9183 0807 1078 
1813 11°0266 24519 1079 


"4401 0°1849 20°676 1080 
6988 18°7788 18809 1081 
‘9576 7°8820. 14967 1082 


2164 29°5209 13100 1083 
*4751 15°6292 9257 1084 


°7839 4°7375 5414 1085 


‘9926 23:3764 8548 1086 
°2514 12°4847 27°259 1087 


“6101 1°5930 23°417 1088 
7689 20'2319 21550 1089 
0277 + 9°3402 17°707 1090 


2864 279791 16:840 1091 
5452 17:0874 11:998 1092 


*8039 61957 8155 1093 


0627 24°8346 6288 1094 
*8214 13°9429 2°445 1095 


‘5802 3°0512 26°157 1096 


*8390 216901 24291 1097 
0977 10'7984 20°448 1098 


°8565_ 29°4872 18°581 1099 
*8152 18°5456 14°739 1100 
‘9740 7°6538 10896 1101 


"1827 262927 9°029 1102 
*8915 154010 6186 1103 


6502 4°5093 1344 1104 


‘9090 23°1482 27:031 1105 
*1678 12°2565 23189 1106 


‘4265 1'8648 19°3846 1107 


Vaigakha. Jyeshtha. Ashadha. Sravana. 
> be 5k bee 4! es 
ac. aoe 7 Boe So 3 
Sh ee Pe Ce) Rs ae i ia 
Sore £3 87 Se Meee ee 2 ae 
a | & EA Oo & FA A mea A 
3 Ap 20 ‘89 5 My 200 ‘42 6Je 18 ‘95 1 Jl i8 
1Ap10 ‘26 2My 9@ ‘79 4Je 8 32 541 7 
5 Mr 300 ‘62 7Ap29 ‘15 1 My28 68 {4 gene 
4Ap17 ‘52 6My17 ‘05 7Je 15 ‘88 2J1 16 
1Ap 6 ‘89 BMy 6 ‘42 4Je 4 95 6Jl 4 
’ Wi. Ap 25 “79 - ] 
6 Mr 27 25 {3 poe gg SJe 28-85 5 TI 28 
5 Ap15 ‘15 6My14 ‘68 1Je13 ‘21 2d1 120 
2Ap 8 “62 4My 8 ‘03 5Je 1 ‘68 75! 10 
6 Mr 23-89 , J 
LAp22 42 2My 21 95 4Je 20@ “48 6 JI 20 
5 Apill ‘78 7My11O ‘81 lJe 9 ‘85 8Jl 9 
3 Ap 1 ‘15 4 Ap 3800 ‘68 6 My30 ‘21 7 Je 28 
2Ap19@O05 3 My 18 ‘68 5Je 17 ‘31 6 Jl 16 
6Ap 8 ‘42 7My 7 ‘95 2Je 6 ‘48 4Jl 6 
oi {6 My26 ‘84 
8Mr28 78 BAp27 ‘811, z2 95 gy 291 24 
2Ap16 ‘68 4My16 21 5Je14 ‘74 7 Jl 14 
ZAp ©&° 05 1 My 4 = SS tder. (11 431 3 
41 f5 Ap 23° “95 : 
4Mr 25 -41{7 O53 gy 2 Je 22-01 SI ® 
3 Ap 13 ‘81 4My12 °84 6Je 11D ‘87 7 Ji 10@ 
7 Ap 2 ‘68 2My 2 ‘21 8 My31O ‘74 5 Je 30 
6Ap20 ‘58 1My20 ‘11 2Je 18 ‘64 4 JI 18 
8 Ap 92 ‘94 5 My 9@ 47 7Je 8 ees 4 
5 : e 2 
7Ap18 ‘21 1My17 7% 8Je 16 27 4 JL 15 
4Ap 6 ‘58 6My 6 ‘11 7Je 4 ‘64 2 Jl 4 
1Mr 26 -pg{S Ap 25 "47 6 Jo38 © °5B_1 J 880 
15 My 25 “00 
7Apl4 ‘84 2My14 +37 8Jel2 ‘90 5 Jl 120 
Bap 2 21 6My 8 74 1Je2 27 251 1@ 
2 Mr “57 = 
{jap ss 19 © My 210 64 7Je20@ 17 101 19 
1Apll +47 8My1l1O 00 4Je 9 ‘68631 9 
5 Mr 3l ‘84 7 Ap 300 ‘387 1 My29 ‘90 8 Je 28 
4Ap19 74 6My19 4:27 7 Jel? ‘80 231 17 
2A4p 8 ‘10 3My 7 ‘68 5Je 6 ‘16 6Jl 5 
: wns 2My 26 = °58 ‘ 
6 Mr 28 47 1 Ap 27 00 { t Ah me i ee 
5 Ap16 ‘37 6My15 ‘90 lJel4 ‘43 2J1 18 
2Ap 6 4 4My 5 ‘27 5Je 8 ‘80 751 8 
4 1 Ap 23 *68 ° fi 
7Mr25 10} 5 ye 93 yg 4 Je21O 69 6 JI 21 
6 Ap18 00 7My12 ‘58 2Jell1@O06 3 Ji lo 
8 Ap 2 ‘87 4My 1. ‘90 6My31 +43 7 Je 29 
2 Ap 210 +26 8 My 20@ ‘80 5Je19 ‘88 6 JI 18 
6 Ap 90 63 1My 9 ‘16 2Je 7 ‘69 431 7 
; ne fide 26 
4 Mr 300 ‘08 5 Ap 28 ‘53 7 My 28 06 {§ 71 36 
2Ap17 -90 4My17 °43 5Je15 ‘96 7 JI 15 
7 Ap 7 ‘26 1My 6 ‘79 8Je 56 ‘82 4JL 4 
6 Ap 26 ‘16 : 
4 Mr 26 eo NP 34 18 3Je 28 22 8 Jl 220 
3.A4p14 ‘63 5 My14 ‘06 6Je12 ‘9 1 Ji 12 
74p 8 90 2My 8 43 8Je 1 ‘96 5Ji 1 
SMr24 "26 1 My 2290 -82°3Je20 “85 4J1 20 
Ap ae... Wo. Sy . 
4Apll ‘16 6 My 10@O69 7Je 9 ‘22 131 8 
1 Mr 81 ‘538 3 Ap 830@ ‘06 4 My29 ‘59 6Je 28 
7 Ap19@ ‘42 1My18 ‘98 8Je 17° ‘49 53117 
4Ap 8 ‘79 6My 8 ‘$2 7Je 6 ‘8 21 6 
‘16 eof dD My 26 "26 
2Mr28 ‘16 8 Ap 26 60{§ oa ite Be 
1Ap18 ‘06 2My15 ‘69 4Je14 ‘12 5 Ji 18 
5 Ap 5 ‘4 6My 4 ‘95 1Je 3 ‘48 8J1 80 
2 Mr 26 7018 Ap 24 "82 Je 220 38 3 JI 21 
6 My 28-85 : ; 


TABLE II.— 
Bhadrapada. 
a : 
S Oy oS 
x Fa A fe 

48 3 Au 17 “O1 
‘85 7 Au 6 “38 
‘40 6 An 26 28 
‘ll 8 Au 18 64 
48 1Au 8 ‘01 
‘38 6 Au 21@ ‘91 
74, 4 An 11@ °27 
11 131 80 °6% 
‘Ol 7AuIS 54 
38 4 Au 7 “91 
na f2 Ji 28 «27 
38 Au 26 *80 
“64 1 Au 15 my 
701 5 Au 4 *54 
91 4 Au 2830 “44 
27 1 Au 120 80 
*64 6 Au 1 =1Y. 
564 5 An 20 ‘07 
90 24n 9 “48 
27 6 Ji 29 80 
17/5 An 16 = *70 
‘54 3 Au 6 *O7 
90 1 An % 06 
43 i 
‘*80 6 Au 14 "33 
li iS Ae ‘70 
06 2 Au 21 *60 
‘43 6 Au 10 "96 
‘80 4 Jl 81 "33 
‘70 3 Au 18 *23 
"06 7 Ana *59 
143 [41 27 +96 
6 Au 26 *49 
‘83 3 Auld ‘88 
70... 71 Au. @ *23 
‘59 7 Au230) :12 
‘96 4 Au 12 ‘49 
833 1 Au 1@ 86 
*22 7 Au 19 “76 
69 5 Au 9 "12 
96 25120 -49 
‘86 1 Au 17 *39 
hoes 5 Au 5 “75 
fy 4424 65 
49 2 Au 14 02 
°86 6 Au 8D ‘39 
‘75 6 Au 21 28 
12 2An10 65 
49 #7 J! 81 “02 
388 5 Anl8 ‘92 
75 SAun 7 28 
12 rf J} 27 "65 
2 Au 26 ‘18 
702 6 Au 16 “55 
88 $ An 4 9] 
28 2 Au 220 +81 
65 7TAul2 ‘jg 
02 4An 1@ ‘55 
‘91 SAn20 44 


N.B.—For tithis by other siddhantas add algebraioally to 


Sirya siddhanta—cont. 


TABLE II.—NEW MOONS AND EOLIPSES 


Karttika. Margasgirsha. 


Agvina. 

2 : 2 
“oS 2 Bua 3 
eos , f° 6 
Esa | 
48 15 54 60 
PS: = 54 ‘91 30 
78 230 ‘81 20 
re Lens) 

5S 12@017 60 
28 10 ‘$4 40 
25720 44 20 
568 9 ct) Reeey il) 
8 Au 29 17 458 
SS 17 007 “30 
68S 6 ‘44 70 
5 8 25 33 6 0 
eee ‘70 40 
6 28) )07 “10 
5S 21@ ‘97 70 
35 11 ‘33 10 
7 Au 30 ‘70 28 
6S 18 ‘60 10 
$827 97 5 O 
1 Au 28 *33 

{28 ese. 2.0 
ibe LD 23 10 
48 4 ‘60 60 
8S 230 49 50 
78 12@O'386 20 
58 1@ 23 68 
48 20 13 50 
18 9 49 30 
5§ Au 29 86 75S 
48 16 76°60 
28 6 ‘12 80 
18 26 02 20 
58 14 ‘39 60 
28 2 76 40 
18 21 ‘65 80 
6s ll \02 70 
3 Au $l 39 48 
28 18 ‘29 30 
@s 7° 65 10 
4 Au 28 02 

ig 20. 55 7° 
2S 15 92 40 
78 4 28 10 
@8 2@0O18 70 
88 12 ‘55 50 
y Soe | 92 20 
ae i181 10 
48 9 ‘18 60 
1 anu 29 ‘55 38 
oe 17 * 46 10 
48 5 ‘81 60 
BS 24 7160 
eo 2S 708 20 
58 38> % 60 
48 #1 ‘34 50 
18s 10 71 80 
6 Au 31 08 78 
48 18 97 60 


the above + ‘01 for Arya siddhénta and — 


a 
a) 
S <3 
rs] 
a 2s 
1 ‘07 
4 ‘44 
23@ 34 
11 °40 
1 4-07 
19 97 
9 ‘84 
27 “70 
16 60 
5 97 
240) 87 
18@O 23 
2 ~~ 60 
21 +50 
10 = ‘86 
29 «= -°28 
16 hy9 
7 *50 
26 = -*89 
14 “76 
49 °18 
28 02 
12 °89 
30 "76 
19 ‘66 
9 02 
28 = *89 
16-29 
5 68 
240) ‘55 
13@ ‘92 
2 -29 
“9h: Sousa 
10°55 
29 «92 
17°82 
7 18 
26 08 
150 45 
*B2 
22 «41 
12 ‘08 
it: teag 
19 ‘84 
8 71 
28 08 
16 ‘98 
5 ‘84 
24@ °24 
13 ‘61 
2 98 
20 8°87 
10 ‘24 
29 «61 
18 °50 


wpaoe fp aE © BN 


Week-day. 
Month. 


t 


ZA*AAOAAZoOA YA AANA 


N 


TN OM DNW WA HF 


HO a TO 
O42 w™-AAyA 


7N 


= Be 
Om 


TN 


wOnre wea aean bak pn 
2ZABMAwMoeyzomaysy” 


2N 


= por SN ere ODT wo PBN DH OD 
wowzmzaszazwywzoyzyzor 


Z2A~oOoAZas 


5 

g 
SR 
Bee 
18@O'60 
@ 97 
21 87 
10 23 
30 ‘60 
18 +50 
7 87 
87 238 
15 18 
42) *50 
28-40 
11 “6 
1 13 
20 03 
9 89 
28 «76 
16 ‘66 
6 08 
240 ‘92 
18 °29 
2 66 
21 ‘56 
10 ‘92 
30 ‘29 
18 -‘1¢ 
7 ‘55 
27-92 
140 °82 
49 °19 
2308 
12°45 
31°82 
19 °72 
9 08 
29°45 
16 85 
5°71 
24@ ‘61 
13-98 
2 °35 
21°24 
10° “>a 
30 98 
17.88 
7 24 
2761 
150 ‘51 
80D ‘87 
92°. 997 
12 14 
1 ‘61 
19 40 
8 97 
29 «114 
17 *04 


Pausha. 

Pb yi 
ae 8 
NM +} a ~~ 
Sg & 3 
ao Se 
2D 18 18 
6 D 2 "50 
5 D 21 *40 
2D 9 77 
7N 29 13 
6D 18 “03 
a Ds? "40 
TN 25 ‘76 
6D 14 "66 
4D 4 03 
2D 22 +93 
Dyer "29 
4N 80 66 
3D 19 56 
7D 8 93 
5N 27 *29 
4D 160 °19 
ED -6©C) “66 
7D 24 45 
4D 12 "82 
2D 2 19 
1D 21 ‘09 
6D Ilo *45 
2N 28 *82 
1D 17 *72 
6D 7 ‘08 
3 N 26 45 
2D 14@ ‘35 
6D 8@ ‘72 
5D 22 ‘61 
2D Ii *98 
7 N 30 35 
6D 19 °25 
3D 8 “61 
TN 27 ‘98 
6D 150 ‘88 
4D 50 24 
3D 24 14 
LD AS "51 
4D 1 *88 
8D 20 77 
1D 10 14 
5 N 29 *51 
45) 17 "Al 
LD 6 ob 4 
6N 260 114 
6D 15 04, 
2D oS *40 
1D 22 *30 
Be) LL: 67 
Ep 1 *04 
1D 18 ‘93 
6D 8 °80 
3 N 27 67 
2D 16@O'5e 


‘06 for Brahma siddhanta. 


A.D, Magha. 
bs z 
aed pees 8 
BY, epee} S 
oO g by oO 
o 6 i] 
Pe kg ee 
54 33rill ‘86 
PSG. Nee a 68 
56 63r 19 ‘93 
57 4aiJr 8 :30 
1D 28 66 
59 7 Jr 1860 ‘56 
60 43r 50 ‘98 
2D 2 +29 
62 13, 18 19 
63 53r 2 ‘56 
64 437 21 -46 
65 13r 9 ‘82 
6D 30 19 
67 s53r is 09 
68 ocr 7 -46 
6D 26 ‘82 
70 Sir 14 72 
71 og ae* 00 
72 i3r 22 98 
73 6 5r 11. 85 
3D 31 72 
75) ocr 19 “62 
76 63r 8 98 
4D 28 ‘85 
78 3 5r 160 ‘25 
79 73r 5O ‘61 
4D 25@ -98 
81 gir 12 ‘88 
82 ig, 2 +95 
83 fir 21 + 14 
84 4yr 10 ‘bl 
1D 29 °88 
86 7Jr 17 °78 
87 53r 7 ‘14 
2D 270 ‘51 
89 IldJr 14 ‘Al 
§sO0 5dr 3 ‘78 
91 4Jr 22 67 
92 2: Jr 12 04 
6D $1 41 
94 5Jr 19 :30 
95 2dr ‘8 67 
7D 29 04 
97 5 Jr 15@094 
98 3J)r 5@ °‘30 
7D 25° 67 
11 63r 13 "57 
OL) SS sre 94, 
O2 23r 20 ‘83 
03 7Jr 10 :20 
4D 380 ‘57 
05 3Jri17 ‘46 
o6 7dr ‘83 
56D 27@0:20 
08 4Jr 15 ‘10 


58 


61 


66 


69 


74 


77 


80 


85 


88 


93 


96 


99 
oo 


04 


07 


Week-day 
Month. 


cCrmnN Wor WN 


ga Se dos ses eae ga ee ee SS Se BS 


bp Pe TRF Bangor Tew owe asa w 


6 Jr 


AD. Phalguna. 


246 

Chaitra. 

sak 
22g s 

: 2M 43 
ee bo 
ae eee eg 
10 +19 6 Mrill 73 
80 ‘56 4 Mr 1 09 
18 46 2Mr18O :99 
6 ‘83 7 Mr 80 -36 
27. 19 4F 25 -72 
16@ ‘09 3 Mrl16_ ‘62 
4 ‘46 7 Mr 4 “99 
28 -88 5 F 23 ‘36 
1l 72 4Mr18 ‘25 
1 09 1Mr 2 ‘62 
19 ‘99 7 Mr20 ‘52 
8 ‘85 4Mr 9 ‘89 
28 °° S72 oe 270) - a5 
160 ‘62 1Mr18 15 
5@O99 5 Mr 6G ‘5g 
25 35 2F 23 ‘8g 
138 +25 1Mrl4 ‘78 
2 62 6Mr4 ‘16 
21 52 §& Mr 22 05 
9 88 2Mrll ‘i 
80 ‘25 6F 28 +78 
18 ‘15 5 Mr19@O 68 
7 ‘51 3 Mr 8 04 
20 ‘88 7 F 25 4) 
14 78 6Mr16 ‘81 
4 15 3 Mr 5 "68 
24 ‘Bl 1F 23 04 
1l ‘41 6Mri12 ‘94 
81 "78 4Mr 2 "81 
19 ‘68 3Mr21 ‘21 
9 047 Mr 9 67 
28 *41 4F 2 94 
16O °31 3Mri17_ -84 
5@ ‘67 1Mr 7 *20 
26 OL 5 F 24 °57 
12 94 4Mr14 ‘47 
2 °31 1Mr 8 -g4 
21 20 7 Mr 223 +78 
10 ‘57 5Mril 10 
29 +94 2F 28 47 
17 ‘84 1 Mr 19@ ‘87 
ae ‘20 & Mr 8 73 
270 ‘67 8 F 26 +10 
14 +47 2Mri16 ‘00 
38 ‘88 6 Mr 5 36 
24 #20 SF 23 -93 
12 +10 2Mri12  -68 
81 ‘47 7Mr 2 ‘00 
19 ‘36 5 Mr 200 :89 
8 73 8 Mr 10@O26 
29 +10 7 F 270) ‘68 
16 ‘00 6 Mr 17 "58 
5 ‘386 38 Mr 6 "89 
25 78 1F 24 +26 
18 ‘63 7 Mr 14 16 


246 


Kaliyuga. 
Vikrama era, 


4209 1165 


Saka era. 
Month and 
day A.D. 


- 


1030 23M 


4210 1166 1031 23M 


4211 1167 
4212 1168 


4218 1169 


4214 1170 
4215 1171 


4216 1172 
4217 1173 
4218 1174 


4219 1175 
4220 1176 


4221 1177 


4222 1178 
4223 1179 


1082 24M 
10338 24M 


1034 23M 


1035 23M 
1086 24M 


1037 24M 
1088 23M 
1089 24M. 


1040 24M 
1041 24M 


1042 23M 


1043 24M 
3044 24M 


4224 1180 1045 24M 


4225 3181 1046 23M 
‘ 4226 1182 1047 24M 


4227 1188 1048 24M 
4228 1184 1049 24M 
4229 1185 1050 23M 


4230 1186 1051 24M 
4281 1187 1052 24M 


4232 1188 1053 24M 


4233 1189 1054 23M 
4234 1190 1055 24M 


4235 1191 1056 24M 
4286 1192 1057 24M 
4237 1193 1058 23M 


4238 1194 1059 24M 
4239 1195 1060 24M 


4240 1196 1061 24M 


4241 1197 1062 23M 
4242 1198 1063 24M 


4243 1199 1064 24M 


4244 1200 1065 24M 
4245 1201 1066 24M 


4246 1202 1067 4M 
4247 1203 1068 24M 
4248 1204 1069 24M 


4249 1206 1070 24M 
4250 1206 1071 24M 


4251 1207 1072 24M 


4252 1208 19738 24M 
4253 1209 1074 24M 


4254 1210 1076 24M 
4255 1211 1076 24M 
4256 1212 1077 24M 


4257 1213 1078 24M 
4258 1214 1079 24M 


4259 1215 1080 24M 


4260 1216 1081 24M 
4261 1217 1082 24M 


4262 1218 1083 24M 
4268 1219 1084 24M 


*8468 10°1137 


‘1056 28°7526 6368 1156 
*8643 17°8609 2°625 1157 


TABLE I].—NEW MOONS AND ECLIPSES 


year, 
moon. 


day. 
Anomaly of first new- 


First new moon in solar 


Fraction of 
Christian era. 


A.D. 
20:0087 17°479 1108 
91120 18636 1109 


27°7509 11:770 1110 
168592 7:927 1111 


59675 4°084 1112 


246064 2°217 1113 
13°7147 25°929 1114 


2°8230 22°087 1115 
21:4619 20:220 1116 
10.5702 16:377 1117 


*2728 29°2090 14°510 1118 
‘6816 188173 10668 1119 


7904 74256 6825 1120 


0491 26:0645 4958 1121 
°8079 16:1728 1115 1122 


‘6666 42811 24-827 1123 


‘8254 229200 22960 1124 
‘0841 1202838 19118 1125 


8429 1/1366 15°275 1126 
6016 19°7755 13408 1127 
8604 88838 9565 1128 


1192 27°5227 7-699 1129 
3779 16:6310 3856 1130 


‘6367 5°7893 0013 1131 


$954 24°3782 25°701 1132 
1542 13°4865 21858 1133 


4129 2°5948 18°015 1134 
6717 21°2336 16149 1135 
9305 103419 12°306 1136 


‘1892 28°9808 10°439 1137 
‘4480 18'0891 6596 1138 


‘7067 7°1974 2°754 1139 


*9655 25°8363 0°887 1140 
2242 14°9446 24:599 1141 


‘4830 40529 20756 1142 


‘7418 22°6918 18°889 1143 
‘0005 11°8001 15°047 1144 


*6853 
"9440 


2028 
“4615 


*7203 
‘9791 
2378 
*4.966 
7553 
0141 


*2593 0°9084 11°204 1145 { 


*5180 19°5473 938387 1146 
‘7768 86555 5494 1147 


0855 27°2945 3°628 1148 
‘2948 16°4028 27339 1149 


*6530 6°5111 23:497 1150 


8118 241500 21:630 1151 
0706 13:2583 17:'787 1152 


38293 2:3666 13:944 1153 
‘5881 21:0054 12°078 1154 
8'235 1155 


“6231 6:9692 26:°237 1158 


‘8819 25'6081 24370 1159 
‘1406 14°7164 20527 1160 


‘8994 3°8247 16°685 1161 
‘6581 22°4636 14'818 1162 


Vaigsikha. Jyeshtha. Ashadha. 
> sh ee nee : 
3 a s 3 < § | ie s 
ee ee 1B ee ame eo et ea ee Bs 
&o § ad AS) » 2 O.. 0 a By 
FAA a Fs A mem A a 
1Ap12 69 8My12 ‘22 4Je10@ “75 
6 Ap 2 06 7My 10 ‘59 2 My31@ ‘12 
4 Ap 200 °95 6 My 20 ‘48 1Je19 ‘Ol 
2 Ap 10 32 3 My 9 85 B5Je 8 38 
6Mr29 ‘69 lap28 ‘22 2My27 °75 
5Ap17 68 7My17 ‘12 1Je15 ‘65 
2ap 6 ‘9 4My 6 ‘48 6Je 5 “Ol 

‘ 1 Ap 25 85 ; 
7 Mr 27 a2 {5 Mee ge #702 
6 Ap 14 22 7 My 13 "75 2Jel2 ‘28 
3 Ap 8 ‘8 5My 8 ‘11 6de IO °64 
2Ap22 “48 4My22@O0l 5 Je 20 ‘54 
6Apll , ‘85 1My 1@ ‘8 2Je 9 ‘91 
4 Mr 31C ‘22 5 Ap 29 ‘75 7 My 29 "28 
gAp19 ‘11 4My18 ‘64 6Je17 ‘17 
7 Ap 8 °48 2My 8 ‘01 3Je 6 ‘54 
aMr 28 85 6Ap27 38{557 55 4a 
3 Ap15 74 5 My15 ‘27 «6 Je 13 *80 
1 Ap 5 ‘ll 2 My 4 64 4Je 3 17 
uel 7 Ap24 ‘Ol : 
5 Mr 25 48 {7 Meee bg 8 38 2@007 
4Ap18 ‘388 5Myl20 ‘91 7Jell ‘44 
lAp 1 ‘74 8My 10 ‘27 4 My380 ‘80 
7 Ap 20@O'64 2My20 ‘17 3Je18 70 
5Ap10 ‘Ol 6My 9 ‘54 1Je 8 ‘07 
9 Mreo mea kA, oe 01 (5 Mose 
RY b 6:Je 26° 70F 
lAp17 27 2My16 80 4Je15 ‘38 
5 Ap 6 ‘64 7My 6 ‘17 1Je 4 -70 
: way [4 Ap 25°54 : 
sMr2z ~O1{G Hes -o7 7 Je 88 “60 
LAp14 90 3My14 ‘44 4Je120 ‘97 
6Ap 8 °27 7My 2 ‘80 2Je 1E °33 
5 Ap 22 ‘17 6My21 ‘70 1Je20 ‘23 
2 Ap 1lO 34 4Myll ‘07 5Je 9 ‘60 
6 Mr 810 ‘90 1 Ap 30 48 2My29 96 
5 Ap 18 ‘80 7My18 ‘33 1Je16 ‘86 
8 Ap 8 ‘17 4My 7 ‘70 6Je 6 ‘23 
oy [3 My 26 “60 
7Mr28 ‘54 2Ap27 ‘07 {5 Jo a6) as 
6Ap16 ‘48 7Myl5 ‘96 2Je14 49 
3 Ap 4 ‘80 5My 4 ‘38 6Je 2 ‘86 
1 Mr 25 ‘17 ; : 
7Ap13 ‘06 1Myl2O ‘60 3Jell@ ‘13 
4Ap 2 ‘48 5 My 10 ‘96 7My3l 49 
3 Ap 20@ ‘38 4My19 ‘86 6Je18 °39 
7Ap 9 ‘70 2My 9 ‘238 8Je 7 ‘%6 
| ; ‘ en fl My 88. “a8 
5 Mr 80 06 6Ap28 ‘859 i Ny ae 
3 Ap17 ‘96 5 My17 ‘49 7Je16 ° ‘02 
1 Ap 6 33 2My 5 "86 4.Je 4 39 
‘ 7 Ap 25 “25 
5 Mr 26 70{ ij aver Meee) 
4Ap14 59 6Myl4 ‘12 7 Je 120 ‘66 
lAp 8 96 3My 83 49 5Je 2@O02 
7 Ap 210 ‘86 2 My21@ ‘39 3Je 19 ‘92 
5B ApllQ ‘22 GMy10 ‘76 1lJe 9 29 
2Mr 310 ‘59 4Ap380 ‘12 5 My29 °65 
lAp19 ‘49 83My19 ‘02 4Je 17 ‘55 
5 Ap 7 3027 My: 7 39 1lJe O6 ‘92 
: ; wn f8 My 26 28 
3 Mr 28 ‘22 4 Ap 26 75 { 9 Ge 
2Aplé 12 3My15 ‘65 5Je 14 ‘18 


TABLE II— 
Sravana. Bhadrapada. 
os we ra 
C4 es Ss t sg 
> e . ro) 
Cai aad 8 
356 & ao 5 & S 
=>ea & FAA fe 
6J1 10 °28 7Au 8 ‘81 
3Je29 °65 65J1 20 ‘18 
23118 64 4Au17 ‘08 
6Jl 7 91 lAu 6 ‘44 
4Je26 ‘28 ; 
5316 egy 2 AD 28 Ot 
33115 ‘18 4Anl 71 
731 4 ‘34 2Au 80O ‘07 
6J1 23@0'44 7 Au 21 ‘97 
3Jl 11 81 5Au10 ‘34 
1s: 48 23). 30 28 
7J1 20 ‘07 1Au18 ‘60 
Ad. 9 1°44 BAu 7 = 
tbe OE Pe eee | 
Pubs Mahia {{ An 25 ‘87 
73116 70 2Au15 °2% 
53) 6 07 GAu 4. ‘60 
3J1 24 °97 5 Au 23@ ‘50 
1J1 180 ‘34 2 Au ll@ ‘87 
5 Jl 70 7 Au 1, ‘38 
431 21 ‘60 6Au20 ‘18 
1Jl1 10 .97 3 Anu 9 ‘50 
6Je 29 -34 731 28 ‘87 
5Jl1 18 23 6Aul16 ‘76 
231 97 «+60 4Au 6 ‘18 
1Jl 26 ‘50 3 Au 250 °03 
5J1 14 °86 7AunlsO ‘40 
S551: 4 23 4 An “76 
2J1 28@ ‘18 8 Au2l ‘66 
6Jl1 12 50 1lAunll ‘08 
3Je 30 86 5Jl 30 °39 
2J1 19 ‘76 4Au18 -29 
%31-o). -18 1LAw.7 68 
4Je 28 "50 : 
8 Jl 16 39 4 An 14 ‘92 
731 6 76 2Au 4 ‘29 
6 Jl 240 *66 1 Au28 ‘19 
4J1 140 ‘02 5 Au 12@ ‘56 
1Jl 20 °39 271 81 ‘92 
7J1 21 °29 1Aun19 ‘82 
431 10 ‘66 6Au 9 +19 
i. Peon: 20 -aa8 
2Je 30 02 { ction’ BOE 
cE Bee br 92 2 Au 16 "45 
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4489 1486 1301 26M 
4481 1437 1302 26M 


4482 1438 1303 26M 
4483 1439 1304 26M 
4484 1440 1305 26M 


4485 144] 1306 26M 
4486 1442 1307 26M 


4487 1443 1308 26M 


4488 1444 1309 26M 
4489 1445 1310 26M 


4490 1446 1311 26M 
4491 1447 1312 26M 
4492 1448 1313 26M 


4493 1449 1314 26M 
4494 1450 1315 26M 


4495 1451 1316 26M 


4496 1452 1317 26M 
4497 1453 1318 26M 


4498 1454 1319 26M 
4499 1455 1820 26M 
4500 1456 1321 26M 


4501 1457 1322 26M 
4502 1458 1823 26M 


4508 1459 1324 26M 


4504 1460 1325 27M 
4505 1461 1326 26M 


4506 1462 1327 26M 


4507 1468 1328 26M 
4503 1464 1329 27M 


4509 1465 1830 26M 
4510 1466 1331 26M 
4511 1467 1332 26M 


4512 1468 1333 27M 
4513 1469 1334 26M 


4514 1470 13834 26M 


4515 1471 1336 26M 
4516 1472 13837 27M 


4517 1473 1338 26M 
4518 1474 1339 26M 
4519 1475 1340 26M 


4520 1476 1341 27M 
4521 1477 1342 26M 


4522 1478 1343 26M 


4523 1479 13844 26M 
4524 1480 1345 27M 


4525 1481 1846 26M 


4526 1482 1347 26M 
4527 1488 1848 26M 


4528 1484 1349 27M 
4529 1485 3350 26M 
4530 1486 135i 26M 


4831 1487 1352 27M 
4632 1488 1353 27M 
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"8083 21°4115 0°382 


‘0670 10°5198 24044 


‘3258 29°1587 22:177 
*5845 18°2670 18°3885 
8433 7°8753 14492 


*1021 26°0142 12°625 
*B608 15:1225 8:782 


“6196 4°2308 4:940 


*8783 22:8696 3:073 
1871 11°9779 26-785 


8958 10862 22:942 
*6546 19°7251 21°075 
‘9184 88334 17:232 


"1721 27:4723 15'366 
‘4809 16°5806 11:523 


“6896 5°6889 7°680 


9484 243278 5813 
“2071 134361 1:970 


‘4659 2°5444. 25°683 
‘7247 21°1833 23°816 
‘9834 102916 19:°978 
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‘0184 25°7860 8'554 
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°7947. 22°6414 26556 
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5710 19°4969 17:004 
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0885 27°2441 11:°295 
*B472 16°3524 7°453 
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"8648 24°0996 1°742 
1235 13°2079 25°454. 


3823 2°3162 21°612 
‘6410 20°9551 19°745 
"8998 10°0684 15°902 


"1585 28°7023 14°035 
‘4178 17°8106 10°193 


*676) 69189 6350 
"9348 25°5578 4°483 
"1936 146660 0°640 
‘4523 3°7743 24352 
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‘9698 11°5215 18°644 
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"0049 27°0159 
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+5924 62325 27.093 1432 


‘7811 23°8714 25°226 1433 
0399 12°9797 21°383 1434 


2986 2°0880 17°541 1435 
5574 20°7269 15°674 1436 
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Com. 
mence- 
ment of 

solar 

year. 


Kaliyuga. 
Vikrama era. 
Saka era. 
Month and 
day A.D. 


s 


27M 
28M 
27M 


27M 
27M 


28M 


27M 
27M 


28M. 
28M 
27M. 
27M 
28M 
28M 
27M 
27M 
28M 


1460 
1461 
1462 


1463 
1464 
1465 
1466. 
1467 
14€8 


4629 1595 
4640 1596 
4641 1597 


4842 1598 
4643 1599 


4644 1600 


4645 1601 
4646 1602 


4647 1603 


4648 1604 1469 
4649 1605 1470 


4650 1606 1471 
4651 1607 1472 
4652 1608 1473 


4653 1609 1474 
4654 1610 1475 


4655 1611 1476 


4656-1612 1477 
4657 1613 1478 


4658 1614 1479 
4659 1615 1480 
4660 1616 1481 


4661 1617 1482 
4662 1618 1483 


4663 1619 1484 


4664 1620 1485 
4665 1621 1486 


4666 1622 1487 


4667 1623 1488 
4668 1624 1489 


4669 1625 1490 
4670 1626 1491 
4671 1627 1492 


4672 1628 1493 
4673 1629 1494 


4674 1630 1495 


4675 1631 1496 
4676 1632 1497 28M 


4677 1638 1498 27M 
4678 1684 1499 28M 
4679 1635 1500 28M 


4680 1636 1501 28M 
4681 1637 1502 27M 


4682 1638 1503 25M 


4683 1689 1504 28M 
4684 1640 1505 28M 


27M 
27M 
28M 
28M 


27M 
27M 


28M 


28M 
27M. 


27M 


28M 
28M 


27M 
27M 
28M 


28M 
27M 


28M 
28M 


28M. 


Fraction of 
day. 


*9506 
"2095 
‘4681 
‘7268 
"9856 
"2443 


*5031 
‘7619 


‘0206 


"2794 
"6381 


"796 
"0556 
3144 
‘5782 
8319 
0907 


"3494 
“6082 


"8669 
*1257 
"3844 


*6432 
“9020 
*1607 
4195 
*6782 
*9370 


1957 
4545 


7133 
9720 
2808 


“4895 
7483 


"0070 
*2658 
“5246 
*7833 
"0421 
“8008 
‘5596 


"8183 
‘0771 


*3368 


5946 


4685 1641 1506 27M ‘8534 


4686 1642 1507 28M 
4687 1643 1508 28M 


4688 1644 1509 28M 
4689 1645 1510 27M 
4690 1646 151] 28M 


4691 1647 1512 28M 
4692 1648 1513 28M 


1121 
*3709 


*6296 
8884. 
1471 


4059 
‘6647 
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24057 27°48] 1538 
210440 25°614 1539. 
10°1523 21771 1540 


“87912 19904 1541 
17-8995 16°062 1542 


70078 12°219 1543 


25°6467 10°352 1544 
147550 6509 1545 


38633 2°667 1546 


22°5022 0800 1547 
116105 24512 1548 


07188 20669 1549 { 


19°3576 18°S02 1550 
8°4659 14°959 1551 


27°1048 13°093 1552 
16'2131 9°250 1553 


53214 5407 1554 


23°9603 3°510 1555 
13°0686 27°253 1556 


1769 23'410 1557 
20'8158 21°543 1558 
9:9241 17°700 1559 


28°5680 15°883 1560 
17°6713 11:991 1561 
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15°7567 1:108 1591 
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(1) for Arya siddhanta +°04; (2) for Brahma siddhanta ~‘08; and (8) for Siddhanta Siromani ~*03. 
67 3 


264 


Com- 
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new 


mence- 


ment of 
solar 
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2 
2 
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Kaliyuga. 
Vikrama era. 
Saka era. 
Month and 
day A.D. 


, 


1514 27M 


1515 28M 
1516 28M 


1517 28M 


4693 1649 


4694 1650 
4695 1651 


4696 1652 
4697 1653 1518 27M 
4698 1654 1519 23%f 


4699 1655 1520 283M 
4700 1656 1521 28M 


4701 1657 1522 27M 


4702 1658 1523 28M 
4703 1659 


4704 1660 
4705 1661 
4706 1662 


4707 1663 
4708 1664 


4709 1665 


4710 1666 
4711 1667 


4712 1668 


4713 1669 
4714 1670 


4715 1671 
4716 1672 
- 4717 1673 


4718 1674 
4719 1675 


1524 28M 
1525 28M 
1526 28M 
1527 28M 


1528 28M 
1529 28M 


1530 28M 


1531 28M 
1532 28M 


1533 28M 


1534 28M 
1635 28M 


1536 28M 
1537 28M 
1538 28M 


1539 28M 
1540 28M 


1541 28M 


4720 1676 


4721 1677 1542 28M 
4722 1678 1543 28M 


4723 1679 1544 28M 
4724 1680 1545 28M 
4725 1681 1545 28M 


4726 1682 1547 28M 
4727 1683 1548 28M 


4728 1684 1549 28M 


4729 1685 1550 28M 
4730 1686 1551 28M 


4731 1687 1552 28M 


4732 1688 1553 29M 
4733 1689 1554 28M 


4734 1690 1555 23M 
4735 1691 1556 28M 
4736 1692 1557 29M 


4737 1693 1558 28M 
4738 1694 1559 28M 


4739 1695 1560 28M 


4740 1696 1561 29M 
4741 1697 1562 28M 


4742 1698 1563 28M 
4743 1699 1564 25M 
4744 1700 1565 29M 


4745 1701 1566 28M 
4746 1702 1567 28M 


4747 1703 1568 28M 


moou in 


Fraction of 
day. 

First new 
year. 

Anomaly of first 
moon, 


"9234 48650 24°820 


*1822 23°5039 22°953 
"4409 12°6122 19°110 


*6997 1°7205 15'268 
‘9584 20°3594 13°401 
"2172 94677 9°558 


°4759 2891066 7°691 
‘7347 17°2149 3:'848 


‘9935 63233 0128 


"2522 24°9621 25°816 
*5110 14,0702 21:973 


‘7697 3:1787 18130 
‘0285 21'8175 16°264 
2872 10°9258 12°421 


5460 00341 8578 
8048 18°6730 6'711 


0635 7°7813 2°868 


"3223 26°4202 1°002 
"5810 15°5285 24714 


*8398 4°6368 20°871 


0985 23°2757 19°004 
*3573 °12°3840 15°161 


"6161 = 1°4923 11°319 
8748 20'1312 9°452 
.1836 9°2395 5'609 


8923 27°8784 3°742 
‘6511 16°9867 27°454 


‘9098 6:0950 23°611 


1686 24°7388 21°745 
°4274 13°8421 17:902 


"6861 2'9504 14°059 
‘9449 21°5893 12°192 
*2036 10°6976 8350 


‘4624 29'3365 6'483 
‘7211 184448 2°640 


9799 = 7°5531 26°352 


*2386 26°1920 24-485 
4974. 15°3003 20°643 


‘7562 44086 16°800 


‘0149 23°0475 14933 
2787 12°1558 11°090 


6824 1:2641 7'248 
‘7912 19'9030 5:381 
‘0499 90118 1°5388 


3087 27°6502 27:226 
6675 167585 23'388 
8262 5°8668 19°540 
0850 24°5056 17°674 
*8487 13°6139 13°881 
"6025 2°7222 9988 
*8612 21:8611 8°12] 
1209 10°4694 4°279 


‘38787 291088 2°412 
6375 18°2166 26°124 


8963 7°3249 22281 
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Christian era. 


A.D. 
1592 


1593 
1594 


1595 
1596 
1597 


1598 
1599 


1600 


1601 
1602 


1603 
1604 
1605 


1606 
1607 


1608 


1609 
1610 


1611 


1612 
1613 


1614 
1615 
1616 


1617 
1618 


1619 


1620 
1621 


1622 
1623 
1624 


Week-day, 


1625 © 
1626. 


1627 


1628. 


1629 
1630 


1631 
1632 


1633 
1634 
1635 


1636 
1637 


1638 


1639 
1640 


1641 
1642 
1643 


1644 
1645 


1646 


St 
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60 sl *99 
5N 19 °89 
g.N 8. 26 
2N 27 ‘15 
6N 16Q ‘52 
3N 650 ‘89 
2N 23° °79 
75 1a... 15 
sN 2 ‘62 
8N 21 ‘42 
TN 8. 38 
6N 28 ‘68 
4N 18 ‘05 
LN ae 
7N 25@ ‘81 
4.N 14-68 
2N 4 °05 
TN 38. - 96 
5N 11 ‘31 
4N 80 ‘21 
1N 19 ‘58 
5N 8 ‘94 
4N 260 ‘84 
2N 16@021 
6N 50 °58 
5N 24 ‘47 
2N 12 ‘84 
7 or 
6.5 3i- 
8N 10 “47 
2N 28 °37 
6N 17 ‘74 
Ce ee: Saat | 
3N 26@ ‘00 
7N 14 ‘37 
one Cs 
8N 22 ‘68 
1N 12 ‘00 


II.—NEW MOONS AND ECLIPSES 


Pausha. 
2. 2 
a 2 
$i 5 F 
fo 4 Fy 
5D 16@ 36 
2D 4 73 
1D. 23 ‘63 
5 D .12 99 
Spe se "36 
2D 20 26 
6D 9 "63 
5 D 28 *52 
Sees ea ty 89 
7D *26 
6D 25 16 
3D 14 "52 
7D 38 “89 
6D 21 79 
4D 11 15 
1N 30 "52 
7D 19 42 
4p) 7. ‘79 
3D 26@ ‘68 
1D 16 0d 
6D 6 42 
4D 23 +32 
1D 12 *68 
6D 2 "05 
4D 20 "95 
2D 9 81 
1D 280 ‘21 
6D 170 ‘68 
2D 60 ‘95 
1D 24 84 
6D 14 21 
3D 8 "58 
2D 22 "48 
6D 10 "84 

Pausha 

Kshaya 
8D 19 ‘ll 
Hay B47 
6D 26 ‘37 
$_D: 16 74 
y iol § eas ‘11 
7D 24 "00 
4D 12 37 
3 igi harem "7% 
7D 20 64, 
5 D 10 ‘00 
3D 27@ ‘90 
1D 17@ ‘27 
6D 86 "63 
4D 26 "53 

1D 13 ‘90 
6D 8 27 
6 D 22 "16 
2D 11 *b3 


AD. 


48 
49 


50 
51 


53 
54 
55 


56 
57 


58 


59 
60 


61 
62 


64 
65 


66 


67 
68 


69 
70 


72 
73 
74 


75 
76 


77 


78 
79 


80 
81 


83 
84 


85 


86 
87 


88 
89 
91 
92 

93 


94 
95 


96 


97 
98 


99 
17 


Magha. 


6 Jr 14 "89 
43r 8 26 
3 Jr 22 16 
7 Jr iil "53 
4D 31 89 
3 Jr 18 ‘79 
lJr 8 16 
7 Jr 27@ :05 
4 Jr 16 “42 
lJr 4 ‘79 
7 Jr 23 “69 
5 Jr 18 05 
2dr 2 “42 
1vr 20 32 
5 Jr 9 69 
8D 30 05 
1 Jr 17@0 9% 
6 Jr 6@C732 
5 Jr 25 21 
2 Jr 14 68 
6Jr 83 95 
5 Jr 21 “85 
8 Jr lil ‘21 
7D 81 ‘58 
6 Jr 19 ‘48 
3 Jr 7 85 
2dr 26 “74 
7 Jr 16 ‘Ll 
4 7r 5 “48 
3 Jr 23 37 
7 Jr 12 74 
6.Jr—- 2 Si | 
4dr 21 ol 
1 Jr 9 37 
56D 29 ‘74 
4Jr 170 ‘64 
2dr 7 01 
9 Jr 24 90 
5 Jr 14 ‘27 
2dr 38 64 
1 Jr 22 ‘53 
5 Jr 10 ‘90 
3D .81 27 
2Jr 19 tT 7. 
6Jr 80 ‘53 
5 Jr 26 43 
2Jr 15 “80 
7 Jr 5 ig f 
6 Jr 24 ‘06 
8 Jr 12 43 
7 Jr Jd ‘80 
6 Jr 20 69 
4 Jr 10 "06 


A.D. Phalguna. 


52 


63 


71, 


$0 


00 


10; and (8) for Siddhanta Siromayi — 03, 


7 


Week-day. 
Month. 


ei i a ee 


cy by Fy 


Or OR THR ONE PTW NM ORY EN HY A ON DA OH 
"= 


Pep rey Se ah yy Py 


4¥ 
2 Jr 


1F 
5 F 
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Chaitra. 
Ss 
Boa. 
Sy 8 
BS Eee a Bh 
&é fea ¢ 
13 42 2 Mr 13 
1 ‘79 7 Mr 8 
20 69 6 Mr 22 
10 06 3 Mr ill 
30 42 7¥F 280 
172 32 6 Mr 18@ 
6@O'69 4 Mr 8 
25 59 3 Mr 27 
14 95 7 Mr 15 
3 82 4 Mr 4 
22 °22 & Mr 23 
ll 58 1 Mr 13 
31 95 5 Mr il 


‘Fraction, 


‘85 
“75 


‘Il 
48 


18 85 4 Mr 209038 
8 22 1Mr 9@ -75 


280) 8 { 
16-48 
4°85 
23 8-95 
18 2g 
2 48 
20 ‘88 
9 74 
30 ‘ll 
18D ‘01 
6 ‘38 
25 27 
14 “64 
4 ‘OL 
21 81 
ll -27 
31-64 
19-54 
7D ‘90 
280) arf 
16 ‘17 
6 54 
23°48 
12 80 
2 17 
21-07 
9 ‘48 
29 80 
17@ ‘70 
7@ ‘06 
24 ‘96 
14°33 
8 70 
22-69 
10 ‘96 
3L 88 
190 ‘28 
82 59 


6237 ‘ll 
7 Mr 28 "64 
5 Mr 17 *O1 
2Mr 6 38 
1Mr25 +28 
5 Mr 14 64 
8 Mr 8 "OL 
1 Mr 21 ‘gu 
6 Mr Il O7 
3 ¥ 289 "64 
2 Mr 18 "54 
6 Mr 7 ‘91 
5 Mr 26 "80 
3 Mr 16 ‘17 
7Mr 4 64 
6 Mr 28 "A 
8 Mr 12 "80 
i Mr 2 ‘17 
7 Mr 20@ °07 
4 Mr 9 *43 
LF 36 80 
8 Mr 28 33 
7 Mr 17 ‘70 
5 Mr 6 ‘OF 
3 Mr 24 96 
1 Mr 14 *83 
5 Mr 8 “70 
4Mr21Q ‘60 
1 Mr 10 96 
6F 2 88 
5 Mr19 —-28 
2Mr 7 ‘69 
1 Mr 26 *49 
5 Mr 16 86 
3 Mr 6§ *23 
2 Mr 28 12 
6 Mr 12 49 
3 Mr 1 ‘86 
2 Mr 20@ ‘76 
7 Mr 9 12 


ve 
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Com- 
mencoe- 
ment of 


mu 
° 
—~ 
= 
“ 


year. 


Month and 
day A.D. 


Saka era. 


Kaliyugs. 
Vikrama era. 


- 


4801 1757 1622 28M 


4802 1758 1623 29M 
4803 1759 1624 29M 


4804 1760 1625 29M 


4805 1761 1626 28M 
4806 1762 1627 29M 


4307 1763 1628 29M 


4808 1764 1¢29 29M 
4809 1765 1636 28M 


4310 1766 1631 29M 
4811 1767 16382 29M 
4812 1768 1633 29M 


4813 1769 16384 28M 
4814 1770 1635 29M 


4815 1771 1636 29M 


4816 1772 1637 29M 
4817 1773 1638 29M 


4818 1774 1639 29M 
4819 1775 1640 29M 
4820 1776 1641 29M 


4821 1777 1642 29M 
4822 1778 1643 29M 


4823 1779 1644 29M 


4824 1780 1645 29M 
4825 1781 1646 29M 


4826 1782 1647 29M 


4827 1783 1648 29M 
4828 1784 1649 29M 


4829 1785 1650 29M 
4830 1786 1951 29M 
4831 1/87 1652 29M 


4882 17&8 1653 29M 
4833 1789 1654 29M 


4884 1790 1655 29M 


4885 1791 1656 29M 
4886 1792 1657 29M 


4837 1798 1658 29M 
4988 1794 1659 29M 
4839 1795 1660 29M 


4840 1796 1661 29M 
4841 1797 1662 29M 


4842 1798 1663 29M 


4848 1799 1664 29M 
4844 1800 1665 29M 


4845 1801 1666 29M 
4846 1802 1667 29M 
4847 1808 1668 29M 


4848 1804 1669 80M 
4849 1805 1670 29M 


4860 1806 1671 29M 


4351 1807 1672 29M 
4862 1808 1673 30M 


new 


of first 


Fraction of 
day. 

First new moon in solar 
year, 

Anomaly 
moon. 


"8691 


‘1279 
“3866 


9°78 48 


28°4237 
17°5320 


6454 6°6403 


9041 25°2792 
1629 143875 


"4217 + 3'4958 


"6804 22°1347 
"9392 11:2430 


"1979 + 0:3513 
*4567 18:9902 
°7154 80984 


‘9742 26°7373 10°944 
-2329 15°8456 7°102 


‘4917 + 4°9539 39259 


°7505 23°5928 1:392 
0092 12°7011 25°104 


‘2680 1°8094 21'261 
°5267 20°4483 19°395 
‘7855 9°5566 15°552 


0442 281955 13°685 
*3030 17°3028 9°842 


‘5618 64121 €000 


8205 25°0510 4°133 
0793 141593 0°290 


3380 3°2676 24002 


“5968 21'9065 22°135 
*8555 11°0148 18°292 


1143 = 0°1281 14450 
‘3731 187619 12°583 
*6318 7°8702 8°743 


‘8906 26°5091 6873 
"1493 15°6174 3°031 


*4081 4°7257 26:742 


‘6668 23°3646 24°876 
*9256 12°4729 21:033 


"1848 + 1°5812 17°190 
4431 20°2201 15°323 
‘7019 =9°3284 11-481 


‘9606 27°9673 9°614 
°2194 17°0756 5:771 


‘4781 61839 1:929 


*7369 24°8228 0'062 
“9956 13°9311 23:°774 


"2544 3:0394 19°931 
‘5132 21°6783 18:064 
‘7719 10°7866 14°221 


‘0307 29°4254 12°355 
‘2894 18°53387 8512 


‘5482 7°6420 4°669 


*8069 262809 2802 
‘0657 15°3892 26°514 


19°623 


17°756 
13°913 


10°071 


8'204 
4°361 


0°518 


26°206 
22°363 


18°521 
16°654 
12°811 


TABLE II—NEW MOONS AND ECLIPSES 


Vaigakha. Jyeshtha. Ashadha. 
di 
® é : , 
= Sas sa, ee io 
ae ee Sg ca). gé 
= oes BS a8) eee oe 
ES 82: 223 § “Bae oe pe 
Oo eae 2 & Es A aeFEF es Oo DE 
A.D. 
1700 1 Ap 7 65 3 My 7 18 4Je 5 “71 
1701 7 Ap26 ‘55 2My26 ‘08 3Je 24 ‘61 
1702 4Ap15 92 6My15 ‘45 7Je 138 ‘98 
1703 2Ap 5 2 3My 4 “82 5Je 3Q -35{ 
1704 1Ap23 ‘18 2My220 71 4Je 21 -24 
1705 6 Ap12 ‘55 7My12. ‘08 lJe 10 ‘61 
oo f 4 My 1@ °45 ¢ 
1706 2 Ap 10 a2 { 5 MoD” on eee Ot 
1707 1 Ap20@ ‘81 83 My20 ‘35 4Je 18 ‘88 
1708 GAp 9 +18 7My 8 ‘71 2Je 7 24 
3Mr29 ‘35 2. ; 
1709 {3 Ap2s og 8 My27 61 1Je 26 “14 
1710 2Ap17 *45 3Myl16 ‘98 5Je 15 ‘81 
1711 GAp 6 ‘81 1My 6 ‘34 2Je 4 ‘87 
1712 54p24 ‘71 7My24 ‘24 1 Je 22@0°77 
1713 3 Apl4 -08 4My130 ‘61 6Je12 “l4 
1714 7Ap 3 +45 1 My 20 08 {3 on ee 
1715 6 Ap22@O34 7 My2l ‘87 2Je 20 °40 
1716 8 Apl0@ °71 5 My10 ‘24 6Je 8 977 
: 2 Ap 29 ‘61 ; 
Wyigeiwes: ‘oli a 
1718 G6 Ap18 97 1My18 ‘51 3Je17 ‘04 
1719 4Ap 8 34 5My 7 :87 7Je 6 ‘40 
1720 3Ap26 ‘24 4My25 - ‘77 6 Je 24 ‘30 
1721 7 Apis ‘61 2My15 ‘14 2 Je 1830 ‘67 
1722 4Ap 4 ‘97 6My & °50 1Je 30 ‘03 
1723 3 Ap23 ‘87 5 My 23@ 40 6Je 21 ‘93 
1724 1 Apl120 ‘24 2 Myll 77 4Je 10 30 
: 7 My 1 14 5 
1725 5 Ap 10 ai{{ My 30 -e7 3de 29 20 
1726 4Ap20 ‘50 6 My20 ‘03 7Je 18 ‘56 
1727 1Ap 9 ‘87 3My 9 ‘40 4Je 7 ‘93 
6 Mr29 ‘24 ee; 
1728 {7 Ap 27 77 2 My 27 30 3 Je 25 83 
1729 5 Ap17 +13 6Myl1é6 ‘66 1 Je 15 ‘20 
1730 2Ap 6 ‘530 4My 6 03 5Je 4 ‘56 
1731 1Ap25 -40 2 My2 ‘98 4 Je 23@ 46 
1732 5Ap13 ‘77 7 My18©O ‘30 LJe ll ‘38 
1783 8Ap 8 13 4My 20 66 {7 ee 
1734 2 Ap22@ 03 3 My2l ‘56 5Je 20 ‘09 
1735 6Apll -40 7My10 ‘98 2Je 9 ‘46 
5 Ap 29 30 , 
1736 3 Mr 30 76 {8 Mees. oe eee oe 
1737 2 Ap18 66 4My18 19 5Je 16 ‘72 
1738 7 ap 8 03 1My 7 ‘56 3Je 6 ‘09 
1739 5Ap2 93 7My26 +46 I Je 240 ‘99 
1740 3Ap15 29 4My14 ‘82 6Je 1830 °36 
1741 7Ap 4 66 2My 4 “19 3Je 2@ 72{ 
1742 6 Ap 230 ‘56 1 My 23@ 09 2Je 21 62 
1743 3 Ap 120 ‘93 5 My 12 ‘46 6Je 10 ‘99 
1744 1Ap 10 ‘29 2 Ap 30 ea {? ne oe 
1745 7Ap20 ‘19 1Myl19 +72 3 Je18 ‘25 
1746 4Ap 9 ‘56 6My 9 09 7 Je 7 ~ ‘62 
1747 3 Ap 28 ‘46 4My27 ‘99 6 Je26 ‘52 
1748 7 Ap 6 ‘82 2Myl16 ‘85 3 Jel4 ‘88 
1749 5Ap 6 ‘19 6My 5 ‘72 1 Je 40 °25 
1750 4 Ap 25 09 5 My2 62 7 Je 23- “165 
1751 1Apl1é ‘45 2 My 13@O98 4 Je12 ‘52 


TABLE IlL.— 
Sravana. Bhadrapada. 
ES Z 

§ 3 5 
= ... 0 ee 
8 Oo 6 ij 

5 4A fe eoee 
6:1 56 ‘24 7 4u 30 78 
5 Jl 24@O'14 6 Au 22 67 
23118 ‘61 4An12 ‘04 

6J1 23 °88 : 
ian 1 ~~ 2409 @ 
5.31 20, 77% 7 Ama oe 
$3110 ‘+14 4Anu 8 ‘67 
2J1 29 ‘04 3Au27 ‘57 
6Jl1 18 ‘41 7Aul6 ‘94 
3:31 6: °77 Sanu Ge 88 
2J1 25 ‘67 4 Au 24@ °20 
751 16O 4 1Anl18 ‘57 
4d 40{7 3" 2 94 
40 78 ae 
331 22.. 30 4Au 20, “ee 
7J1 11 ‘67 2Aul0° “20 
6 Jl 30 ‘57 1Au29 ‘10 
33119 °938 6 AulI6 °47 
1n 8 0) Stina Ge os 
7 Jl 27 20 1 Au 250 ‘73 
431 16 °57 6 Aul15QH ‘10 
1Ji 5 ‘98 3Au 40 “46 
7 Jl 28@ °838 2Au22~ 36 
5 Ji 13@ ‘20 6 Aull ‘73 

2J1 2 ‘a7 t 
‘An ly. 205° ee 
1Ji 21 -46 2Aul19 ‘99 
671 0° -88° 9 Aw Some 
451 28 78 6 Au? 36 
231.18 ~ 09° 3 Am ae ee 
6Jl 7 ‘46 7Au 5 ‘99 
5 Jl 25-2 °36 6 Au 23@ -°89 
231 140 ‘73° 4 40 18 Se 
‘ j 1An 3 ‘62 
Pe 4190.0 {55 a 
5 Jl 22 -99 7 An 31. “58 
3 Jl 11” 96°46 an 3 ee 
2J1 30 26 3 Au28 ‘79 
6J1 19 ‘62 1Aul8 ‘16 
Sal 8's 90) Sain? 52 
2J1 26 -89 4 Au 260 43 
7J1 16 ‘25 1 Au 4@O78 
4Jl 5 ‘62 6Au 4@ ‘15 
3J1 24 ‘52 5An28 05 
: vl 12 89 2Aull 42 
1 Sh) See = 
601 31: 7 eee 
4J1 21 +16 5Au19 ‘68 
idl 10 § “53 3 a0 ae 
73Ji 28 -42 14n26 95 
43117 ‘78 6Aul6 ‘31 
231 7 +16 3 Au &O ‘88 
ijl 2 05 2 Au 4@ ‘ss 
5 Jl MBO 4 6Aul2 -94 
, =o {#Au 2 “31 

{ e 

aoe; ae fF Au 81 ‘84 
1 Ji 22 68 3 Aa2l ‘21 
6J1 12 05 7 Au10 ‘58 


N.B.—For tithis by other siddhantas add to the above algebraically as follows :-— 


Satrya siddhanta—cont. 


Aégvina. Karttika. 
a Beta bee 

oe gs: 
ie ee cs 
oo & BO ecw 
a ae mee a 
98 2- “31 

eas L. eigye Cnet 
1S 21 20 20 20 
5S °16° BF OF 18 
4S 29 +47 6Q 29 
ES: 17 - $84°3-Oay 
6S .F 90" Flore 
58 260 ‘10 60 2% 
28° 180) 49° 4:0" 16 
68 8@083 10 8 
5S 22 73 70 22 
$819 36 4 Ot 
2.0.1: 06°30 a0 
68.19. 86.7 @aI8 
38° ot 78h eos 
2 9eT” “es 4 6 ary 
7 6.°17°) Sod 1 Ouie 
48 5 3650 4@ 
3S 24 26 40 23 
7S 13@ 68 20 13 
48 2. ‘99 

ao 2: pao et 
3S 20 °89 50 20 
18 10 3622 0490 
7%. 90 . “16.51 6 sae 
48.19. <62, 00 Oost 
18.6,’ 30°30) 40 
78 20 79 20 2% 
58 160 16 69 14 
28 4@ 52 40' 4 
18 22 +42 20 21 
8.8 11 Gags ake 
48 30 ‘68 60 30 
2S 20 +05 30 19 
68° 8° Salen 
88 27 82°60. 260 
28 16 68 40 16 
78 6© 05 10 5@ 
5S 23 95 70 ~238 
38 18 +824 0°12 
73 2 ‘68 
{30 2 ee ee 
6S 21. 68 10% 
$82 ~S8 sh 6u9 
23 2 ‘84 40. 28 
7 gS edo) 
48-7 55808 O7.20) 
38 25@048 50 25 
78 14 8 20 14 
5 8 ed ‘a1. 6 0-8 
48 28 11 50 22 
18 4b a 
78 80 ‘37:10 29 
48619 74 €0 Ie 
es. 9. teers 


(2) for Arya siddhanta +05 ; (2) for Brahma siddbinta - 


TABLE II,—NEW MOONS AND ECLIPSES 


Margadsirsha. 
aoe ; 
eee i: s 
oe rst 
Sis a. s 
(a | fe, 
‘87 6N 29  -90 
78 4N 19 26 
Hen. 8. .--68 
00 7N 270 °53 
‘87 4N 15@0'90 
"78 2N 5 ‘26 
68 1N 24 +16 
00 5N 13 -53 
36 2N 1 ‘90 
26 1N 20 “79 
63. 6N 10. ‘16 
53.5 ™N 29 06 
aS W743 
26 6N 60 -79 
16 5N 25 ‘69 
53 3N 15 +06 
‘O00 Fan 3 °4?, 
19 6@N 22 ‘82 
16 3N 11 -69 
706 2N 30 "59 
42 6N 18 °95 
79 4N. 8 By 
69 3N 270 22 
05 7N 16 ‘59 
42 4N 4 °95 
32 EN 28 °85 
69 IN 138 22 
05°58 2 58 
95 4N 20 “48 
82 1N 9 ‘8% 
ay NS 28 “75 
58 5 N 180 ‘ll 
95 2N 60) ‘48 
‘85 1N 25 ~~ °38 
mom No 1s ..: °74 
58 8N 4 ll 
48 2N 22 “Ol 
ap O-N. 41... 38 
74 5 N80 °27 
i -9N ID. 64 
SAN Bo. *O1 
88 5 N 26@ ‘91 
74 3N 16 27 
7 Nb 64, 
Ol 6N 23 54 
‘37 3 N 12 ‘91 
"ec hin 2 27 
64 7 N 21 HA rf 
OD 4£2N 9: . 54 
‘90 3N 280 ‘43 
(mer oa be 80 
(2 lives 0 my f hii 


Week-day. 
Month. 


Pausha. 


Oon foe bart FPN KO ONT WEN WN ODNYW UN & 


TOT DH ROY &O ® Yb 


Fe woe NES GS 


Goh ff Oe Ww ci 


Fraction. 


D 29 =, 49 
D 18 +80 
D 8sO +16 
De 274306 
D 15 +43 
D 4 "79 
D 23 +69 
D3, “06 
Doo Yeeros 
D 20 ‘32 
D 9 69 
D 28@0'59 
D 16@ ‘96 
De ee e329 
D 25 ‘22 
D.14_ +59 
D. 2) 5 
D. 9 a5 
De 11» 92 
D 30° +12 
D 18QC) *48 
D 702) ‘85 
D260: 275 
D apse sy 
D> 452 88 
D237), 486 
D 12 °%5 
Di 2 et 
D 20 ‘Ol 
D2) oes 
D 28@ -28 
D 17@ ‘64 
D 6 ‘OL 
D 24 ‘91 
D 4 | 128 
D 8 ‘64 
D 2). “54 
D. B71 
D- 292 ‘80 
D 199017 
D %Q ‘54 
D 26: wate 
D 15°80 
‘D iB ere 
D982. oy 
Dioad fe 
D ‘80 
D 20 +70 
D OT 
D 27@ °96 
Dees 
D 36.5) °90 


A, D. 


(=) 
rary 


oo 
@ bo 


(=) 
ib 


loko) 
0) 61 


o°0 
on 


Bee Be Be 
oO PON FO 

wom wO FS oO 
a 


et 
16 


Oo Ow WN Ke 
QO©NrF O © © 
sTO 
cy 
Let 


8 bo 
Cup 


bt & 
“VO 


© @ pp 
Kr Oo © 


 @ 
@ bs 


QO &® OW & 
OnDe Ort we A Qr FF Tr wR NHR eS Bw Oo 
qa 


> Pp 
tb HO 


Ph 
Oo pe 


48 
49 


50 


51 
52 


Magha. 


Week-day. 
Month. 


to wm 
ey 
wy 


for) 
oy 
bard 


bo 
Cy 
n 


199) 
7 
265 


15 
5 


Fraction. 


‘Od 


“70 


33 


23 
‘60 


50 


‘86 
‘23 


A.D, 


09 


23 


47 


— +10; and (3) for Siddhinta Siromani -- ‘03. 


Phalguna. 

> a 
3s. Bos 
A | 
* 8s 8 3 
= ts fey a & 
4F 26 49 6 
1F 15 [86:43 
a a coat eV aa | 
5 F 24 L226 
Qf shat tag ~ 4 
cea cheese 2 86 1 
5 F 20 TO ig. 
3 F 10 12 4 
7 Jr 29 49 2 
6: Brel7. SO ret 
328-26 7 5 
2 25 65 4 
7F 14 02 1 
408 (6385 
3 F 22 28 4 
7F WW 65 2 
5 Jr 81 702 6 
3F 180 ‘91 5 
1F 8@0O728 2 
Vie eee 18 1 
4F 15 65 6 
pts heen’ "91 3 
7F 238 “81 °2 
Cy oe, oe se 
2F 1 o4 4 
1F 20 44° 2 
Ss ees ae) | 
3Jr 30C ‘18 4 
Shey. ‘O73 
oF 6 “44 7 
§ F 25 34. «6 
2F 1+ “70 4 
1 Me ss. “UC ae 
6 F 21 OF 2% 
SF. sa 4 
7 Jy 31 “70 2 
6F 180 ‘60 1 
ih aaah 4 ‘97 5 
2F 26 ‘87 4 
7F 16 ‘23 1 
ag 4 ‘60 6 
8F 28 “80 5 
7P lz 862 
ba 2 23 «6 
4 F 20 13 5 
LF 90 ‘60 8 
5 Ir290 86 
4P 17 ULE O 
oho 13 3 
1F 26 ‘03 2 
5 F 14 ‘32 «6 
2F 3 “76 4 


269 
Chaitra. 
& 8 
Bap ee 
> = a 
oe} ie 
Mr 28 —-02 
Mr 17 *39 
Mr 6 ‘75 
Mr 24 65 
My 14 "02 
Mr 3 ‘39 
Mr 220) -28 
Mr 10@0 ‘65 
F 28@ -:02 
Mr 18 “92 
Mr 8 *28 
Mr 26 "18 
Mr 15 "55 
Mr 4 ‘91 
Mr 23 Sl 
Mr 12 “18 
Mr 10 ‘55 
Mr 20 ‘44 
Mr 9 “81 
Mr 27 ‘71 
Mr 17 "08 
Mr 6 “44, 
Mr 25 “34 
Mr 18 ry: 
Mr 3 ‘07 
Mr 210E-) ‘97 
Mr 11 “34 
F 28 fil 
Mr 18 “60 
Mr 7% :97 
Mr 26 ‘S7 
Mr la "24 
Mr 4 “60 
Mr 23 0) 
Mr 12 ‘87 
Mr 1 2 
Mr 20 “13 
Mr 9 50 
Mr 28 *40 
Mr 16 ‘76 
Mr 6 ‘13 
Mr 25 ‘03 
Mr 14 “40 
Mr 2 76 
Mr 21@ ‘66 
Mr 11@ ‘03 
F 28 "39 
Mr 29 “92 
Mr 18 "29 
Mr 7 66 
Mr 26 56 
Mr 15 "92 
Mr 4 ‘29 


270 TABLE II1.—NREW MOONS AND ECLIPSES 
TABLE F1.— 
Com- & E 
mence- re) A as aoe oi ie Wi 
mentof % Vaisakha. Jyeshtha. Ashadha. Sravana. Bhadrapada. 
solar a @ 
year, 8 a ; 
.- fR Ys Pe , ° m ‘ ee 
S$ @ go 6 5. 5; § 8. gs. gs 2 ge. gs. 3 
BB Ge ose ee os 88 &£ 3B eee ¢. 1b So eee ee oe a ee 
a 8 «4 Ge gu Hy g48 E os e€oo @ °° @ | eee eae ae g- 
M > wo SH of < 5 Pe 2 Sar Se A mE Se [eee sea 2 oe 
A.D. 
; (lL My 31 ‘88 eran ; 
4858 1809 1674 29M ‘3244 4°4975 220711752 5 Ap 2 82 7My 2 35} 32 59 gy 431 29 "94 6 An 4 
4854 1810 1675 9A 5882 281364 20:3081753 4 My 29@ ‘72 6Je 1 25 7 Je 20 "78 231 80 ‘81 3 Au 28 ‘84 
4855 1811 1676 9A 8420 12-2447 169621754 2 Ap 22 09 3My2l ‘62 5 Je 20 ‘16 6J1 19 ‘68 1Aul18 ‘21 
4856 1812 1677 10A “1007 13580 131191755 GApil -45{9 501) By 4 dl 9 (04 BAu 7 38 7S 6@OL 
4857 1813 1678 9A °3598 19°9919 112521756 5 Ap 29 -°85 6 My28 88 1 Je 27 ‘41 2Jl 2360 "04 4 An 25 “47 
4858 1814 1679 9A ‘6182 91002 74101757 2Ap18 ‘72 4My18 25 5 Je 16 ‘78 7451 16O ‘31 LAul4 ‘84 
4859 1815 1680 9A ‘877C 27°7391 55181758 1 My 7 ‘62 3Je 6 ‘16 4 Jl 5C 68 GAu 4 ‘2178 2 14 
4860 1816 1681 10A *1357 158474 17001759 5 Ap 26 ‘98 7 My26 51 2 Je 25° ‘O04 8 a1 24 57 6 An 23 ‘10 
4861 1817 1682 9A ‘3945 59557 254121760 3 4p15 “35 4My14O ‘88 6 Je 18@ “4155 4, 44 fe 48 10 00 
4862 1818 1688 9A ‘6533 245946 275451761 2My 40 25 3Je 2@ 78 5 Jl 2 31 6Ji Bl ‘84 1An30 ‘87 
48¢8 1819 1684 9A ‘9120 13-7629 19°708 1762 6 Ap 23@O6l 1 My23 ‘14 2 Jc 21 €8 431 21 ‘21 5An19 “% 
My . ra 
4864 1820 1685 10A ‘1708 2°8112 15°3601763 3 Ap 12@ 08 {7 4 1 ee 7 8Au 9 1048 7 ‘68 
4865 1821 1686 9A °4295 21°4500 13°993 11764 2Ap 380 ‘88 4My30 41 5 Je 28 ‘94 7 Jl 28 “47 2 Au 27E—Q ‘00: 
4866 1822 1687 9A ‘6883 10°5588 101501765 7 Ap 20 ‘25 1 My 19 78 3 Je 18 81 4 J1 17 84 6 Au 16D ‘37 
4867 1828 1688 9A. ‘9470 291972 82841766 6 My 9 ‘14 7Je 7 ‘67 2 Jl 7 720 8 Au 74% 58 4 “3 
4868 1824 1689 10A ‘2058 183055 44411767 3 Ap 28 ‘51 5 My28 04 © Je 26 ‘57 1Ji 26 8 ‘10 2Au2+ 63 
4869 1825 1690 9A *4646 7°4138 05981768 74p16 ‘88 2Myl6 41 3 Je 140 04 {7 -. 130 Ste ate 
4870 1826 1691 9A ‘7233 26:0527 26:2861769 6My 5 ‘78 1Je 4@O31 2 Jl 3 8&4 4Au 2 ‘837 5Au3L '90 
4871 1827 1692 9A “9821 151610 224431770 4 4p 25 ‘14 5 My 24@ ‘67 7 Je 28 20 1Jl 22 73 3Au2l 26 
4872 1828 1693 10A ‘2408 42693 186001774 1 Ap 14O ‘51 3 My 14 04[G eee ee ee 
4873 1829 1694 9A -4996 22°9082 167341772 7 My 2 ‘41 1My31 94-3 Je 80 47 531 80 ‘00 6 Au28 ‘53 
4874 18380 1695 9A °7583 12°C165 128911773 4 Ap2l 77 6 My21 ‘80 7 Je 19 ‘84 24J1 19 37 3 Au l7 90 
4875 1831 1696 10A ‘O171 111248 9°048 1774 Pere - 47 53o 9 8-20 6 JI 8 3 LAn'7 26 28 6@ “79 
4876 1832 1697 10A ‘2758 19-7637 71811775 1 Ap 30 04 2My29 ‘57 4 Je 28 ‘10 53) 270 ‘63 7 Au 2@ 16 
4877 1888 1698 9A ‘5346 88720 33391776 5 Ap18 ‘41 GMy17 ‘94 1 jc 16 ‘47 841 160 00 { § = = ng 
4878 1834 1699 9A “7934 275109 14721777 4My 7 30 5Je 5 +83 7 Jl 5@O36 1Au 38 90 88S 2 43 
4879 1835 1700 10A ‘0521 16-6144 25:18 1778 1 Ap 26 “67 3 My26 +20 4 Je 24 °78 6 Ji 24 °26 7 An 22 -79 
4880 1836 1701 10A ‘3109 5°7275 213411779 6 Ap 16 ‘04 7 My15O ‘57 2 Je 14 ‘10 { oo ee ee 
488! 1837 1702 9A *5696 243664 19474 1780 4 My 8O ‘94 6GJe 2 47 131 2 00 2Jl 31 ‘53 4 Au 80 06 
4882 1838 17083 9A ‘8284 134747 15632 1781 2 Ap 23. ‘30 3My22 -83 5Je 21 °36 6Jl 20 ‘89 1 Aul9 42 
4¢83 1839 1704 10A -0871 25830 11'789 1782 6 Ap 12 67 { 3 uy n a 43110 ‘26 6Au 8 79 78 %O ‘38 
4884 1840 1705 10A °8459 212218 992217838 5 My 1 57 7My 31 ‘10 1Je29 ‘68 3Ji 29 ‘16 4 Anu 270 ‘69 
4885 1841 1706 9A ‘6047 10°3301 60791784 2Ap19 ‘98 4My19 -46 6Jo18 ‘00 7Jl 17 ‘53 2 Au 16@O06 
4886 1842 1707 9A ‘8834 28-9690 42131785 1My 8 ‘88 3Je 7 +36 4Ji 6 ‘89 GAn 5@ 42 78 8 95 
4887 1848 1708 104 °1222 180773 03701786 6 Ap28 ‘20 7 My27 -73 2Je2O 26 8Jl 2% ‘79 5 Au2s ‘32 
4888 1844 1709 10A 3809 71856 24082 1787 3 Ap17 ‘57 S5My17 ‘10 651150 °63 { oe oe 48 a oe 
4889 1845 1710 9A °6397 258245 22215 1788 2My 5 “46 3Je 3@ ‘99 5 Jl 3 ‘52 7Au 2 06 LAusl 59 
4890 1846 171] 9A ‘8984 14°9328 18372 1789 6 Ap 24O ‘83 1 My 24 ‘36 2Je 22 ‘89 4Jl 22 ‘42 5 An 20 95 
4891 1847 1712 10A ‘1672 4°0411 14529 1790 4 Ap 140 ‘20 5My13 “73 ie ae a 8Au 10 ‘32 48 8 ‘85 
4892 1848 1713 10A “4160 226800 26681791 3 My 3 ‘10 4Je 1 ‘68 6J1 1 ‘16 731 380 69 2 An29~ 22 
4893 1849 1714 9A ‘6747 117883 85201792 ‘Ap 21 ‘46 1My 20 ‘99 8Je19 ‘62 5Jl 19 05 6Aul7 ‘58 
4894 1850 1715 YA ‘9835 0-8966 4-977 1793 {§ ue 10 ag Je 8 «89 2S 8 «+48 BAN 6EO MH 5S Sw 48 
4895 1851 1716 10A ‘1922 195355 31101794 3 Ap 29 ‘73 5 My 299 ‘26 6Je27 ‘79 1Jl 2%O ‘32 2 Au 2@ °85 
4896 1852 1717 10A ‘4510 89438 26822 1795 1Ap 19 ‘09: 2My18 ‘62 43017 ‘16 5 JI 16@0 69 { / aus 7 
4897 1853 1718 9A °7097 27:2927 24955 1796 6 My 6 ‘99 lJe 5 ‘52 3J1 5@ 05 4Au 3 $8 6S 2 “ 
4898 1854 1719 9A ‘9685 163910 21-113 1797 4 Ap 26 ‘36 5M 250 ‘89 7Je2% ‘42 LJl 28 95 % An 22 +48 
4899 1855 1720 10A ‘2272 64993 172701798 1 Ap 15 ‘78 3 My16Q ‘26 4 Jel13 of 9 a. 8 ao ee 
4900 1856 1721 10A °4860 241382 15-403 1799 7 My 4@ ‘62 2Je 3 ‘16 8J1 2 ‘68 6 Au 1 22 6 Au 80 75 
4901 1857 1722 10A ‘7448 18'2464 11563 1800 4 Ap 23@ ‘$9 6 My 238 52 1Je23 05 2J1 21 ‘58 4An 20 “ih 
4902 1868 1728 11A ‘0085 2:3548. 7720 1801 2 Ap 18@ 36 {5 eat wo 6s110 ‘95 Lan 9 “48 88 8 “Ol 
4908 1859 1724 11A ‘2623 209936 5854 1802 1 My 2 ‘26 2Mysi 79 4Je80 ‘82 5N 29 ‘85 7 An 28@0'38 
4004 1860 1725 11A ‘6210 101019 2-011 1803 6 Ap 21 ‘62 7My2l ‘15 1Je19 ‘68 SJl 19 -31 44u 17@ 74 
4905 1861 1726 10A ‘7798 287408 01441804 4My 9 ‘52 6Je 8 ‘05 701 70 “68 2Au 6 “lL 3B 4 “6b 


N.B.—For tithis by other siddhintas add to the above algebraically as follows :—(1) for Arya siddhinta +°05 ; 
(2) for Brahma siddhinta —*10; and (3) for Siddhinta Siromani —‘04. 


TABLE J1I.—NEW MOONS AND EOLIPSES 


Strya siddhanta—cont. 


Aévina. Karttika. WWlargasirsha. A.D. 
ee . ait 
S 3 so. ga. : 
ee Se A ke 
Seow seb 8B SS 
Aas wee eo! OU EB oR A ee 
10% 8 00 2N 6@ 54 4D 6 07 58 
58 270 ‘37 60 26@ ‘90 1N 25:43 

28 162 74 40 16 ‘27 5N 14 ‘80 

10 656 64 3N 4 “17 4D 3 .70 56 
68 24 00 70 23 68 2N 22 06 

38 1S: 87 : 2S 
{so ee eg NIL) 480-7 D 10; 06" 68 
30° 8 “37.30 $1 ‘80 & N ‘30° 35 

68 a1 ) 4642 0: 21. *17'- 2 N 210% 570 

60 Ss «758.7 N80 06-1 D -2% $60% 61 
28 28 90 40 28 43 5N 26 ‘96 

7 So2y8 ated O'.17@O 80 3 N16 88 

60 7@ 16 7N 5 ‘70 2D 5 +23 64 
8S 25 63 50 25 ‘06 6N 23. ‘69 
78 14 90 20 14 483 8N 12 ‘96 
0-8 9-30.1N 2 “*83'2 D 1°" 586 

46 238 C165 0 22. 69 7 N 21x 228 

30 “b> (06 4N 9 +69 6D. 90 “12> 61 
78 30 °“48 10 29 ‘96 3N 280 -49 

48 19 ‘80 60 19 ‘33 7N 17@ ‘86 

30. 6G) 006 N37 22-6 De 6 Sy 72 
18 270 ‘06 29 26@ 59 4N 25 12 

58 1 438 6U 15 06 1N 14 °49 

40 Sees 5 N38 «-86).7 DB 188 7S 
18 2% 69 30 24. 22 4N 22. 5 

7 eee ede oS N11". 19. 8 D 2101 S652 77 
a 1-6 6.0 31 4“40 1 N80 202 

28 21° 32°3.0 20 ‘85 5N.190 *38 

10 10 ‘22 2N 80 5 4D 8 :2 80 
58 28 ‘69 70 289 12 1N 26 “65 

28 17 +96 40 17@ 49 6N 16 02 

10 6@ ‘8 3N 5 388 4D 4 ‘9 88 
-68 26 ‘22 70 2 75 2N 24 28 

$8 14° “59°50 14 =“12-6N°12 °° 265 

20 3 48 4N 2 02°56 D1” 55 

68 22 ‘8 10 22 ‘38 2N 20 ‘gl 
Sette E7657 N10) =—-°28. 1 DV x9@ TSE 8S 
38 9 “12:40 29 “65 6N 28. “18 
78 19 ‘48 20 199 ‘Ol 3N 17@ ‘54 
60.60) 88807 N96, “91 2D. @= 44-92 
38 279075 50 27 +°28 6N 25 ‘81 

18 16@ 12 20 15 65 4N 14 ‘18 
hee Ole N° 8) “5408 DD 85 FO OF 
4 Ore 2988 5 O28 Ob 7 N22 we 
30 18 28 4N 11 ‘81 6D 1L ‘34 96 
my fy 64 2.0 31 ‘18 8 N 200) °%1 
56681) Ole & O- 20% 6541 N NGF 
30 9 91 5N 8@O44 6D 7 ‘97 99 
18 29 8 20 28 ‘81 4N 27 ‘34 18 
So eee O18. 17 1 N18 
40 7 84 6N 6 07 7D 5 60 O2 
18 26 9130 26 444N 24 
6S 16 28 70 16 ‘81 2N 14 ‘84 
era) oN 8S (70 1D 2 ee 


Pausha. 

b “ 
‘ie 8 

2 = 
ae be 

° 

ESA « 
5 Jr 4 “60 
2D 24 “96 
ta ~ t4 ‘33 
6'Jr 2 23 
8D 21 *60 
2dr 9E ‘49 
6D 29@0'86 
4D 19 23 
3dr 6 12 
7D 26 “49 
4D 15 868 
8 Jr 3: 76 
1D 23 12 
6D 12 49 
4D 81 *89 
1D 200 ‘76 
7Jr 7@ ‘65 
56D 28 "02 
SoD— 37 39 
1dr 5 28 
5D 24 65 
38D 14 02 
Lid °k "92 
6D: 22 28 
5Jr 90 °18 
2D 29 *55 
6D 18 "92 
5Jr 6 81 
3D 26 18 
7D. 15 55 
6Jr 3 “44 
3D. 28 81 
LoD 12 18 
GN St ‘08 
4D 20 *A4 
Sior 8 "34 
Tepe 27 Cri 
BaD LY ‘08 
3dr 4 ‘97 
TEDE 2E 34 
5D 13 CAs 
4Jr 1 ‘60 
1D 21 °97 
7 Jv O@ ‘87 
5 D 29 24, 
2D 18 "60 
ldr 6 "50 
5D 26 ‘87 
35, 16 ‘24 
2Jr 4 ‘13 
6D 24 "50 
8D 13 87 
2D 310 ‘76 


A.D. 


54 
55 


57 


59 
6O 


62 
63 


65 


66 


67 
68 


70 
71 


73 
74 


76 


78 
79 


81 


82 


84 
85 


86 
87 


89 
90 


92 
93 


95 


97 
98 


oO 
01 


03 
04 
os 


*1n this year A.D. 1752, the New Style was introduced by an Act of the Brit 
the next day after Wednesday, 2 September 1752 was declared to be Thursday, 


28 August 1752 which ordinarily would have 


Magha. 

: 
7 ass 13 
4 Jr 23 ‘49 
1 Jr 12 86 
7 Jr 31 “76 
5 Jr 200 18 
4PF 8 ‘02 
1 Jr 28 +39 
5 Jr 17 ‘76 
4F 4 66 
2Jr 25 02 
6 Jr 14 "B9 
Behe 2 ‘29 
2Jr 21 65 
7dr il 02 
5 Jr 2°@ ‘92 
38 Jr 19 “29 
2K 6 18 
6 Jr 26 55 
8 Jr 15 92 
2 2t-8 82 
W Jy = 28 18 
4Jr 12 55 
8dr 310 °45 
7 Jr 20@0'81 
i ee Ti 
4Jr 28 08 
a Rac fb o2aen bg “45 
(gk 5 "84 
43r 24 “71 
2dr 14 ‘08 
(ae 1 ‘98 
SIP. 22 "34 
2Jr 10 7 
1 Jr 29@ ‘61 
5 Jr 18 ‘97 
4F 6 ‘87 
2Jr 26 "24, 
6dr 15 ‘61 
5 F 3 50 
20r =" 23 87 
Tals 12 "24 
6 Jr 310 14 
3 Jr 20@0'50 
2F 8 “40 
6 Jr 27 Ha 
4 Jr 17 13 
5 F 5 03 
7 Jr 25 *40 
4Jr 14 eh 
3 F 2 *66 
ldJr 23 03 
5 Jr 120 °40 
4 Jr 30 *30 


27h 


Phalguna. Chaitra. 
by a Se ; 
Cs a 8 7 
a mo 
a3 344 °08 
ef es #2 Sua 
rFaa a FSO 
1Mr 4 ‘66 3 Ap 80 ‘19 
6 22 02 7 Mr 23 56 
“He yam BE 39 4 Mr 12 *92 
2Mr 1@ 29 3Mr30 ‘82 
6F 18 66 1 Mr 20 19 
5 Mr 9 ‘55 7Ap 8 ‘08 
ee 20 ‘92 4 Mr 28 "45 
7k 516 ‘29 -1 Mr 16 *82 
6Mr 6 +19 TAp 4 72 
3 F 23 5 5 Mr 25 08 
Ze ‘92 2 Mr 14 “45 
6 Mr 20 ‘82 1 Ap 1@ °35 
4F 200 ‘18 5 Mr 21 72 
: 3 Mr 11 08 
iP 9@05 { 3 Ap 9 ‘61 
Fan 23. ‘45 1 Mr 29 98 
4F i7 82 6Mri8 5 
3Mr 17 ‘71 5 Ap 6 :24 
1F 25 08 2Mr26 ‘€L 
5F 14 “45 6 Mr 15 ‘98 
4Mr 4 35 5 Ap 20 ‘88 
Lf 21 “71 38 Mr 23@0Q24 
a Nason | 08 7 Mr 12@ ‘61 
4Mr 1 ‘98 6 Mr 31 “SL 
2F 19 34 8 Mr 19 “88. 
1Mr 9 ‘24 2Ap 7 77 
5 F 26 ‘61 7 Mr 28 14 
2F 15 ‘98 4 Mr 17 ‘61 
1 Mr 5 ‘87 3 Ap & 40 
6F 238 ‘24 7 Mr 24 £77 
3F 12 ‘61 5 Mr 140 ‘14 
2Mr 30 ‘51 4Ap 2 ‘04 
6F 200 ‘87 1Mr2l “40 
conf Me 10 °77 
oe 2a{ Ap 9°30 
3 F 28 ‘14 4 Mr 29 67 
De Hy 50 2 Mr 19 04 
6 Mr 7 40 7 Ap 5 ‘98 
8 EF 24 ‘77 5 Mr 26 30 
‘1EF 14 ‘14 2 Mr U5 67 
7Mr 5 ‘03 1 Ap 8@(0'56 
4F 22 ‘40 5 Mr 22 93 
1F 100 ‘77 8 Mr 12@ ‘30 
eee ea 67 2 Mr 31 *20 
5 F 19 ‘03 6 Mr 20 56 
8 Mr 8 ‘93 5B Ap 7 “46 
120 "80 2 Mr 27 83 
5 F 15 ‘66 7 Mr 17 *20: 
4 Mr 6 ‘56 6 Ap 56 ‘08 
Le P5-23 ‘98 3 Mr 25 ‘46 
6F 18 ‘30 7 Mri 83 
5 Mr 40 ‘19 6 Ap 2 72 
2F 21 56 4 Mr 23 "09 
ry] fe 1 Mr 11 “46 
6F 108 S8isap 9 99 
5 F 28 83 7 Mr 30 "36 


ish’ Parliament and 11 days were dropped out, that ia, 
14 September 1752. Hence the hew moon after 


occurred on 26 Septemtor 1752 actually occurred on 8 October 1752. 


372 TABLE 11.—NEW MOONS AND EOLIPSES 


TABLE It— 
Com- 3 CS 
mence- 3 s ee 2H WES eo iipe ‘7 
ment of © » Vaisakha. Jyeshtha. Ashadha. Sravana. Bhadrapada. 
slar 3 z 
year 3 a ; 
F ze isn ; 
- ot e . . - . 
® =A 0 z > ees 77 some 529 3 
. . vats : a CI 3 3 S 
Sof M4332 eS 83 3 8.3 ae g% 4 2 
Sf. ° eB 52 ee 3&3 43. See eee $3 te Bees. 3 
4 5 S$ S38 $5 G8 £ 38S FEES 2s 5 £3 5 ee oe 2 
oS: £2 ce 4 o 2 A nk 6 BES A 8 Eee eee | 
A.D. 


4908 1862 1727 11A ‘0385 17:8491 23856 1805 1 Ap28 ‘89 3 My 28 “42 4 Je26@O'95 61 2% 48 1Au2 Ol 
4907 1863 1728 11A ‘2973 69574 20018 1806 6 Ap18 ‘25 7 My 17 ‘78 2Je16 ‘32 {3 94 : a 
4908 1864 1729 11A °5561 255963 18147 1807 5 My 70 ‘15 6Je 5@ 68 131 5 21 2A4n 3 U4 48 2 27 
4910 1866 1781 11A ‘0786 38129 10461 1809 6 Ap14QO ‘89 1Myi4 42 { : a +" 6 Anti 2 “01e7 8 9 8-84 
4911 1867 1732 11A °8323 224518 8594 1810 5 My8 ‘78 7Je 2 31 131 1 ‘84 B8Jl 31 ‘37 4An29 ‘91 
4912 1868 1733 11A ‘S911 115601 4752 1811 3 Ap28 ‘15 4 My 22 ‘68 6Je2l 21 7 Jl 20 “Th 2 Aul9O :27 
4918 1869 1734 10A ‘8498 06684 0°909 1812 2 me 11 2 335s 9 88 Bl 9 Ml Gan 70 Gh 1B 6 17 
4914 1870 1735 11A “1086 19'3078 26597 1813 6 Ap 30 42 7 My 29 95 2Je28 48 4J1 28D “00 5 Au26 “64 
4915 1871 1736 11A ‘3674 84166 22754 1814 34p19 -78 5My19 ‘81 6Je17 ‘84 1J1 17@ 37 i ae 4 > 
4916 1872 1737 11A ‘6261 27:0545 20887 1815 2My8 68 4Je 70 ‘21 531 6@ 74 7 An 5 ‘27 1S 8 ‘80 
4917 1873 1738 10A °8849 16°1628 17044 1816 7 rey 27° «05 +1 My 2 58 8Je25 “11 431 24 *64°6 Awcas <17 
4918 1874 1739 11A °1436 5°2711 18202 1817 4A4p16 -41 5 My15@ 94 7Je14 48 {3 re i; a 5S ll -O7 
4919 1875 1740 11A °4024 239099 11°385 1818 3 My 5@ ‘81 4Je 3 ‘84 631 3 -37 7Au 1 ‘90 2An3l “48 
4920 1876 1741 11A ‘6611 18°0182 7492 1819 7 Ap2s4 68 2My24 ‘21 3Je 22 ‘74 5Jl 22 27 6 Au20 80 


4921 1877 1742 10A *v199 2'1265 38649 1820 & Ap 138 05 {4 My lt "58 93) 10-04 “4 Au D910 68 10-76 
4922 1878 1743 11A *1787 20°7654 1783 1821 3 My 1 94 5 My 31 47 7 Je 30 00 1J1 29 “54 3 Aug2s :07 
4923 1879 1744 11A °4874 9°8737 25°495 1822 1 Ap2l -31 2My20 ‘84 4Je 19 ‘37 531 18D ‘90 7 Aul7 43 


4924 1880 1745 11A. °6962 285126 23°628 1823 7 My 10 21 1lde 8 74 331 27 4 Au 6 ‘80 68S 5 83 
4925 1881 1746 10A ‘9549 17°6209 19°785 1824 4 Ap 28 ‘58 6 My 28 ‘ll 7 Je 26@O'64 2 Jl 26 17° 38 Au24 ‘70 


4926 1882 1747 114 -2137 67292 15042 1825 1Ap17 94 3 My17Q “47 5Je 16@ {93} 18 “BR as 12 60 


4927 1883 1748 11A °4724 25°3681 14076 1826 7 My ¢ ‘84 2Je 5 ee eo oe 00 6 Au ® 48°68 1 ‘96 
4928 1884 1749 11A “7812 14°4764 10:233 1827 5 Ap26@O21 6 My25 -74 1Jo 2 +27 231 23 80 4An22 38 


4929 1885 1750 10A ‘9899 3:5847 6390 1828 2 Ap 14@ ‘57 4 My14 10 {7 Je 12 64 4) ayao. -78-8B 9. ag 


orf ame Bae? bf 
4930 1886 1751 11A °2487 222236 4523 1829 1My 3 -47 8Je 2 00 43! 1 +53 6Jl 31 ‘086 7 Au2 59 
4981 1887 1752 11A °5075 11:3319 0-681 1830 5 Ap22 +84 7My22 -37 1lJe 20 -90 371 20 ‘483 4 Aul -96 
4982 1888 1758 114 “7662 0-402 24802 1831 { 3 Mei, 2b @Je10 +27 7 9 80 24n 8D 88 38 6 8 


4938 1889 1754 11A -0250 190791 22526 1882 24p30 +10 3 My29 -63 5Je 28 16 6 Jl 27@ 70 1 An26 28 


4934 1900 1755 11A “2837 8.1874 18683 1883 6 Ap19 47 1 My19 00 2Je 170 “53 401 17@ 06 {3 Arts 88 
4935 1891 1756 11A 5425 268268 16816 1884 5 My 8 37 6 Je ve of 1UL' 6 49 33 eee 
7 


4936 1892 1757 11A ‘8012 16-9346 12978 18385 2Ap27 +74 4 My27() 27 5Je 25 -80 751 25 +33 1Au23 -g6 
4987 1893 1758 11A ‘0600 50429 9131 1886 7 Ap16O -10 1 My 15 63 {3 a : 18 Gani 2278 10 <7 
4928 1894 1759 11A °8188 23°6819 7°264 1837 6 My 5 (00 7Je 8 53 2d) 8 06 3 Au l ‘69 5 Au 81 “12 
4989 1895 1760 11A ‘5775 12°7900 3421 1838 3 Ap 24 87. 4 My 23 ‘90 6 Je 22 43 731 21 ‘96 2 Au20 “49 
4940 1896 1761 11A °8363 1°8983 27133 1889 7 Ap13  -78 pins +4 fo SJ! 1 «eg 6 Aa WS ee oe 8 
4941 1397 1762 11A ‘0950 20°6372 25266 1840 6 My 1 683 1My31 16 2Je 29 -69 4J1 290 "22 5 Au27@ -75 


4942 1898 1763 11A °8538 9°6455 21'424 1841 4 Ap2l ‘00 5 My 20 +58 7 Je 19 06 1 Jl 180 °59 8 Aul? “12 


4943 1899 1764 11A °6125 28-2844 19°557 1842 2My 9 -90 4Je 8 43 5Jl 7@O96 7An 6 +49 28 5 - 
4944 1900 1765 11A ‘8718 17:3927 15°714 1843 7 Ap 29 26 1 My 28 79 3 Je 80: 39 4 +7 26 ‘86 6 Au 25 = 
4945 1901 1766 11A ‘1300 6°5010 11'871 1844 4Ap17 -63 6 My170 -16 7 Je 15 134 fe re a “68 12 -38 
4947 1908 1768 11A “6476 142482 6162 1846 7 Ap25~-90 2 My25 -48 8Je 28 -96 5Jl 28 49 7 Au22 -op 
4948 1904 1769 11A ‘0063 3°3585 2319 1847 6 Apls@ ‘a6{P tY14 79 sy i2 95 4 Aull -38 58 9 +92 
4049 19051770 11A ‘1651 219954 0452 1848 4My 8 -16-5Je 1 -@9 731 1 -22 131 30 -75 3 Ando = 
4950 190€ 1771 11A -4238 11°1087 24164 1849 1, apis =i My 3306.4 Je 20-69 631 90 ‘38 9 da Intece 

: ' , Apll ‘89 
49651 1907 172 114 6826 02120 20°21 1850{7 $P11 89 1 Jo 9 96 3 9 49 SAu 8% W268 6 55 
4952 1908 1773 11A ‘9413 18°8509 18454 1851 4 Ap 30 ‘79 6 My 80 82 7 Je 28D ‘85 23) 28 88 8 An26 ai 
4053 1909 1774 114 “2001 79598 14612 1852 24p19 16 8My18 -69 5Je 170 ‘22 6 Jl 16 6-754} puis. 38 
4954 1910 1775 114 “4589 26°5981 12-745 1858 1 My 8 06 2Je 6O ‘50 431 6 12 5An 4 65°78 8 an 
4955 1912 1776 11A “7176 15°7064 8902 1854 5 Ap270 -42 6 My26- -95 1Je 25 48 331.25 1 4Au28  -55 
4956 1912 1777 11A ‘9764 48147 5060 1855 2 4p16Q -79 4 Myle@ -s2f° 7° 14 85 yang 9) 88 


; ‘ "44 
4957 1913 1778 11A ‘285). 284585 3193 1856 1 My 4 69 3Je 8 22 431 2 -7§ 6 Au 1 -98 7 
4968 1914 1779 11A ‘4989 12°6618 26°905 1857 6 Ap 24 06 7 My 23 69 2 Je 22 12 8 nr 21 = 5 ree 81 


18 
¢ 80 11A °7526 1°6 . i 4gf4My12 95 ‘ . 
4959 1915 17 7536 1°6701 23062 1858 3 Ap is a2{¢ iu Sf An 6 Bae oe 


N.B.—For tithis by other siddhantas add to the above algebraica Ny as follows :— 


TABLE II.—-NEW MOONS AND BOLIPSES One 


SKarya siddhainta—cont. 


Aévina. Karttika. Margasirsha. A.D. Pausha. A.D. Magha. Phalguna. Chaitra. 


o ee ai a be : : 
3 £3 3 B . : S . é 3 fe 2 ; 
—.. 42% i ee 43 3 As aus Su 2 : 
g = > 8 2 ee oa o ap So & = Og aS. & 
ee a F ©69 8 0 6 & & e = Pd cay a aes x ee oo x 
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1Mr 7 ‘31 2Ap 5@ ‘85 
5 F oo ‘68 7 Mr 25 “21 
3F 1830 ‘05 4 Mr 14@ °58 
1 Mr 8 "95 3 Ap 2 “48 
6eRSr21 ‘31 7 Mr 22 "84 
5 Mr il Bi Gnps9 ‘74 
2F 28 ‘58 4 Mr 30 mek 
6F 17 ‘95 1 Mr 19 “48 
5 Mr 8 84 -7 Ap 7O °37 
Soh. 26 ‘21 4 Mr 2 74 
7 FR 14 ‘5g 2 Mri ‘ll 
6 Mr 5 ‘48 1laAp 4 ‘Ol 
3P 22 ‘94 5 Mr 24 °37 
oi f2Mr12 “74 
ee en, {4 Ap ll 27 
7 Mr 2 J] ‘1 -Mr 31 64, 
4F 19 ‘47 6 Mr 21 ‘00 
3 Mr 10 37 4 Ap 8 ‘90 
CEI aa yh 74, 2 Mr 28 °27 
5F 16 “11 6 Mr 17 64 
4Mr 72 ‘00 5 Ap 5@ ‘53 
Jehee2 ‘87 2 Mr 25 ‘90 
5 F 18 74 7 Mr 14 27 
4Mr 8 ‘68 6Ap 2 (17 
2F 21 ‘00 3 Mr 22 “53 
7 Mr 11 ‘90 2 Ap 10 “48 
5 Mr 1 27 6 Mr 30 ‘80 
2F 18 ‘68 4 Mr 20 16 
1Mr 9 ‘8 3 4p 80 ‘06 
5F 26 ‘90 7 Mr 28@0-48 
3F 16 27 4 Mr 16@ ‘80 
2:-Mr 6 16 3 Ap 4 ‘69 
@F 23 ‘58 1Mr25 06 
5 Mr 14 *43 
8F 12 90 { § Ap 12 +96 
2Mr 2 79 4 Ap 1 33 
7 F. 20 “16 1 My 21 “69 
6 Mr 1l (06 7 Ap 9 "59 
$F 28 +43 4Mr29 ‘96 
7F 17 ‘79 2 Mr 18D ‘32 
6Mr 7O ‘69 1 Ap 6 "22 
4F 250 ‘06 5 Mr 26 ‘59 


276 


Com- 
mence- 
ment of 

solar 

year. 


Kaliyuga. 
Vikrama era. 
Saka era. 
Month and 
day A.D. 


, 


1971 1836 ISA 
1972 1837 13A 
1973 1888 12A 
1974 1839 13A 


1975 1840 134 
1976 1841 138A 


1977 1842 12A 


1978 1843 13A 
1979 1844 13A 


1980 1845 138A 
1981 1846 12A 
1982 1847 13A 


1983 1848 138A 
1984 1849 138A 


1985 1859 12A 


1986 1851 13A 
1987 1852 138A 


1988 1853 134 


1989 1854 124A 
1990 1655 138A 


1991 1856 13A 
1992 1857 13A 
‘1993 1858 12A 


1994 1859 138A 
1995 1860° 134 


1996 1861 138A 


1997 1862 12A 
1998 1863 13A 


1999 1864 13A 
2000 1865 138A 
2001 1866 13A 


2002 1867 138A 
2003 1858 134 


5048 2004 1869 13A 


5049 2005 1870 138A 
5050 2006 1871 13A 


5051 2007 1872 13A 


5052 2008 1873 13A 
5053 2009 1874 138A 


5054 2010 1875 13A 
5053 2011 1876 13A 
5036 2012 1877 134 


5057 2013 1878 134A 
5058 2014 1879 138A 


5015 
5016 
5017 
5018 


5019 
5020 


5021. 


5022 
5023 


5024 
5025 
5026 
5027 
5028 
5029 


3030 
5031 


5032 


5033 
5034 


5035 
5036 
5037 


5038 
5039 


5040 


5041 
5042 


5043 
5044, 
A045 


5046 
5047 


5059 


5060 
5061 


5062 
5063 
5064 


1880 


1881 
1882 


2915 


2016 
2017 


2018 1883 
2019 1884 
2020 1885 


13A 
183A 
138A 
13A 
138A 
13A 


5065 2021 1884 13A 


year. 


day. 
First new moon iu solar 


Fraction of 


"56018 0°9855 
‘7605 19°6244 
‘0193 87327 


*2780 27°3715 
5358 16 47+8 


°7955 55881 
0343 24°2270 


*3180 13°3353 


‘5718 24436 
8306 21°0825 
0893 10°1908 
“3481 28:8297 
6068 179380 
"8656 7°0468 
“1243 25°6852 
3831 14-7935 
6419 39018 


‘9006 22°5406 
1594 11°6489 


"4181 0°7572 
‘676 19°3962 
"9356 8°5044 


‘1944 2771438 
‘4531 16'2516 


“7119 5'8599 


‘9707 23-9988 
°2294 13°1071 


‘4882 2'2154 
‘7469 20°8543 
°0057 9°9626 


“2644. 28:6014 
"5232 17°7097 


*7820 6°8180 


"0407 25°4569 
*2995 14°5652 


5582 3°6735 
*8170 22 3124 
0757 11°4207 
‘3345 0°5290 
5933 19°1679 
8520 8'2762 


1108 269151 
"3695 16'0234 


*6283 3°1317 
*8870 23°77085 


"1458 12°8788 


4045 1:9871 


*6683 20°6260 
922] 


TABLE II.—NEW MOONS AND EOLIPSES 


5 

co) 

a 

~~ 

a 

2) 

a 

rm ¢ 

: 5 

DP. =] 

= oS 

ak - 
o) ~~ 

ie) a2 

ieee 

< 5 


D. 
°2430 11°8772 14°694 1914 


10'°851 1915 
8985 1916 
5142 1917 


3275 1918 
26°987 1919 


23'144 1920 


21278 1921 
17°435 1922 


13592 1923 
11.725 1924 
7883 1925 


6016 1926 
2173 1927 


25°885 1928 


24018 1929 
20°175 1930 


16.333 1931 


14467 1932 
10°623 1933 


6780 1934 
4°914 1935 
1671 1936 


26°759 1937 
22916 1938 


19'073 1939 


17°207 1940 
13°364 1941 


9521 1942 
7654 1943 
3812 1944 


1945 1945 
25°657 1946 


21'814 1947 


19'947 1948 
16:104 1949 


12262 1950 
10'395 1951 
6552 1952 
2709 1953 
0'843 1954 
24554 1955 


22688 1956 
18845 1957 


15002 1958 


13:1385 1959 
9°293 1960 


5450 1961 
3588 1962 


9°7343 27:295 1963 


"1808 28:3732 25°429 1964 


TABLE II. 
Vaisakha. Jyeshtha. Ashadhe. Sravana. Bhadrapada. 
5 a es os ra 
3 2-8 5s 8 a << i=) oS | 
re : oUt : o |S : o UM’: oS : cS 
to 0 514. tg ee? . tee 
; a 3 3 © g © © 
Be A gt2 A £88 G2 eee 4 2 ee eee 
7 Ap 25  .12 1My 24 65 3J3e23 18 4JI 22 “71 6 Au 21@024 
fs a8 it (S 7de 12 85 25112 08 8 An10@ “61 58 9 14 
BMy 2 88 4My 81 91 6 Je80Q 45 731 29 OB 2 An 2B Bl 
7 Ap 21 ‘75 2My 2i 28 3 Jce19@Qsl 5 JI 19 3a {$ og ne 
(My 10 “65 1Je 9@O18 2J1 8 “71 4Au 7 +24 658 5 “977 
4 Ap 30 ‘02 5 My 29@ ‘55 7Je28 08 1J1 27. ‘61 3 Au 26 “14 
1 Ap 18Q ‘388. 2My 17 ‘91 4Je16 44 oe 7 A 2 S: (48, Sees 
My 7 28 Je 5 81 BSS 34 4 An 8 "87 6S Bras 
4 Ap 2% 65 6My 26 ‘18 7Je24 71 2J1 24 24 SAu22 97 
2Ap 16 ‘Ol {é Bees 3 65118 61 1 Au 12O ‘14 28 10@ €7 
7My 3 ‘91 236 2 44 351 1 +97 5 Jl 810 ‘50 7 Au 80@ ‘03 
BAp 23 28 G6 My 22 $1 lJe2l 34 251 200 ‘87 4A4n19 40 
4My12 ‘18 5Je 10 71 73110@ -24 1Au 8 77 88 7 ‘30 
1 My 1 ‘54 8 My 310 ‘07 4Je29@ ‘61 GJl 29 14 7An.27 67 
. ore Jt 17. 250.) 
4 My 860%! GJe 7 ‘34 731 G6 ‘87 2Au 5 “40 88 8 98 
2Ap 28 ‘18 3 My 27 71 5Je26 +24 6Jl 25 ‘77 1An24 -80 
6 Ap 17@ ‘54 1 My 17 orf 4 Jens SO 5 Au1s8 +67 78 120 20 
5 My 5 44 6 Je 3 97 14J1 8 *50 3 Au 2 03 4 An 31 "56 
2Ap 24 ‘81 4My 24 34 5Je22 87 7 Jl 22 +40 1 Av 93 
TAp 14 ‘17 : 
{3 My 12-71 33¢ 12 24 45111 77 6 An10@ 80 78 8 83 
6My 8 ‘07 7Je 1 60 2d! 10 ‘18 391 30 ‘66 54n29 19 
3 Ap 21 ‘44 4 My 20 ‘97 6 Je19@CQ'50 1 Ji 19 -03 | a ae 
2Myl0 “31 3Je 8 87 SJE 8 «40 G6Au 6 98 18 68° “&eE 
6 Ap29Q °70 1My29 +93 2Je27 “77 431 27 ‘80 6 Au25 93 
= eet at 10 he * 
4 Ap19@O07 6 Mr18 +60 7Jel7 ‘13 f ae SS aes 
2My 6 97 4Je 5 30 631 5 ‘08 7A4n 3 ‘86 28 8 
7 Ap26 ‘34 1My25 87 3Je24 +40 4J1 23 ‘93 6 Au220 46 
6 My 15 23 : . 
4 Ap15 70{ § 1013 7g 2 LS SS AW NO 88 68 Ie 
3My 4 ‘60 5Je 3 +18 6Jl 2 +66 1Au 10 ‘19 2Au30 72 
7 Ap22 ‘07 2My22 -50 4Je21 ‘08 5 J] 20@ °56 7 Aul9 09 
6 My li ‘86 1Je 10D 39 2J1 9@ 93 4 Au 8 4658 6 “99 
4 My 1 ‘23 5 My30Q ‘76 7 Je 29@ 29 1431 28 ‘82 8 Au27 -35 
1Ap20 60 3 My20@()18 4 Je 18 “6 {5 i 22-88 2 
7 My 8@ 60 2Je 7 ‘08 331 6 “36 5Au 5 09 6S 8 62 
4 Ap 27@ ‘86 6 My27 39 74025 92 23125 45 3 Anu23 99 
2 “96 = 5 Je 15 *29 : 
Ap17 28. 8 My 16 76 {§ Pi, wg 1 Auls "35 28 NOs 
1My 6 ‘13 2Je 4 643i 4 ‘19 5Au2 ‘72 78 1@ 25 
SAp2i 49 7TMy24 +08 1 Jo 22 56 BJ1 220 09 4 Au Soe 62 
14 Myis 39 8JoM «8682 7 U@O4s 14u9 8 8S 8 I 
1 My 2 ‘76 3Je 1 29 4 Je 830@O'82 6 J! 30 35 7 Au 28 "88 
@Ap22 18 7 My21 66 2Je20@ 19 ss 19 7a{h anis FS 
5 My10Q 02 6Je 8 ‘353 1J1 8 09 2An6 ‘62 4R §& “15 
2 Ap 290 39 3 My28 -92 5Je27 +45 6Jl 28 98 1 Au25 ‘51 
6 Ap18@O:76 1 My18 2 gg {#41 16 35 . 
: p 18@O : aes 9 23e16 “82; eng) gg 78 18 “41 
5 My 7 ‘66 7 Je 6 19° 12H 56 72 3 Au 4 ‘25 48 2 ‘73 
BAp26 02 4 My 25 ‘5 6 Je2 08 7H 28 61 2 AURBO 16 
: 92 
TApis 39135735 Ge 45112 98 6 AUII@OSI 18 10 04 
6 My 4 "29° 7Je 2 +82 231 2 85 831 81@ ‘88 5 Au80 -4] 
3Ap23 65 5 My28 19 6Je21Q ‘72 13) 21 ‘2% 2Anl9 7g 
2 My 1l ‘55 4Je 100) 08 5J1 9@ ‘61 7 Au 8 1418 6 ‘AT 


N B.— For tithis by other siddhantas add to the above algebraically as follows :— (1) for Arya siddhanta +-06 ; 


(2) tor Brabma siddhanta —*11; and for Siddhinta Siromani —-05. 


TABLE II.-—-NEW MOONS AND EOCLIPSES 


Surya siddhanta—coni. 


Aévina. Karttika. Margadirsha. A.D. Paugha. AD. Magha. Phalguna. 


2. eee eS eee re eee eee 
Se ee ee oe 
Pata: peewee tens £ £ 5 gee £ ped feaf Zea £ 
"8 19 “7% S000. 80 8N 17 ‘88 5D 17 ‘36 18 6Jr 15 89 1F 14@ 43 2Mri5  -96 
60 8 67-1N 7 +0 3D 6 78 16 4dr 5O °26 5F 38@ 79 7Mr 4 ‘82 LAp 2 °85 
48 27 O06 50 26 +57 7N 25 ‘10 1D 240 68 417 3Jr 23@ 16 4F 21 ‘69 6Mr23 -22 
20 15 8 4N 14 47 6D 140 00 18 7J3r 12 ‘63 2F 11 +06 8Mri12 +59 5Apli 12 
70 56 ‘0 1N 8 +83 3D se 36 #19 4dr 1 ‘89 6Jr 31 +42 7Mr 1 -95 2Mr 81 :49 
48 2% 67 60 240 20 7N 22@ -73 2D 22 26 20 33: 20 +79 5F 19 -32 6Mri9 ‘85 
80 120 57 5N 11@ 10 6D 10 63 21 13r 9 ‘16 2F 7 -€9 4Mr 9 -22 5 An 7@0°%5 
70 1@093 20 81 46 3N 29 ‘99 5D 29 ‘338 22 7Jr 2 -06 1F 26 ‘59 8 Mr 28@ ‘12 
BS 31 -80.60,520 ~@8 1N 19 -:36 2D 18 89 23 4Jr 17 -42 5F 1530 ‘95 7 Mr 17@ -48 
40°10 “20 5N 8 37D 8 2% 24 1dr 6 "79 3B 50 32 4Mr 56 ‘85 GAp 4 ‘88 
18 28 ‘57 30 28 10 4N 26 63 6D 26 16 25 7Jr m@O69 2F 238 +22 3Mr24 5 
58 17 98 7017 46 1N 15 ‘99 3D 1 ‘52 26 53, i4@ 05 GF 12 so {5 ra ee 
40 6 .88 6N 5 ‘% 7D 40 89 27 2dr 3 42 3F 1 95 5Mr 3 48 7 Ap 2 ‘OL 
28 26 20 30 2 78 5N 240) 26 6D 28 ‘79 28 iJr 22 ‘32 2F 20 -85 4Mr2i ‘38 
10 14 ‘09 2N 122@063 4D 12 +16 29 5Jr 10 ‘69 7¥ 9 +22 1MrlO 75 8 Ap 9 :28 
50 3 46 6N 1@ 99 1D 1 ‘62 3D 81 “0 30 4Jr 29 +58 6F 28 +11 7 Mr 200 65 
28 20 83 40 22 ‘86 5N 20 ‘89 7D 20 ‘42 SliJdr 18 ‘95 8F 17 -48 5 Ms 199 ‘OL 
10 lL 7°78 8@N 10 #26 4D 9 -79 «6 632 6iJr 8 ‘33 7F 6 ‘85 2Mr 7D 38 8 Ap 5 ‘91 
68 30 09 70 29 ‘62 2N 28 ‘i5 3D 27 69 33 5 cr 29 -22 6F 75 1 Mr 26 28 
38 19 46 40 18 ‘99 6N 17 ‘52 1D 17 0 3 our 150 68 4F 1 ‘11 5 Mri15 64 
20 8 ‘36 8N 6 ‘89 5D 6 -48 85 63r 40 95 1F 8 48 8Mr 6 ‘O01 4Ap 8 ‘5 
68 27 41060 27 ‘26 2N 235 -79 4D %© 32 36 3, 293 4-85 7F 22 88 1Mr22 ‘91 
50 15 @€2 7N 144 15 1D 18 8 S87 8dr 12 21 4F 10 ‘75 6Mri2 ‘28 7Ap10 81 
20 4 99 4N 80 %2 6D 06 88 7Jr 1 ‘58 2Jr 81 ‘11 8Mr1l 64 5Mr3l ‘17 
78 2% ‘+3610 so ‘89 8N 20 “42 4D 21 9% 939 6Jr 20 48 1F 19 ‘01 2Mr20 ‘54 
60 18D 25 7N 11. 79 2D 11 #:38 440 SJr 9 ‘85 5F 8 ‘88 6Mr8 ‘91 1Ap 70 ‘44 
30 1@ 62 50 81 ‘15 6N 29 -@8 1D 29 #‘21 41 2dr 27 94 4F 20 27 5 Mr27 ‘81 
7S 20@ 99 20 20 ‘62 4N 19 05 5D 18 ‘$8 42 7Jr 17 ‘11 1F 160 64 3Mri17 ‘17 
60 9 ‘89 1N 8. 42 2D 7 ‘5 48 4Jr 6 ‘48 6F 5@O0l 7Mr6 ‘54 2Ap 5 ‘07 
48 29 “25 560 28 8 7N 27 ‘81 1D 26 ‘8 44 3Jr 2@ 38 4F 28 ‘91 GMr2%s ‘4 
18 17 € 80 17 ‘16 4N 15 ‘68 6D 15Q 21 45 7Jr 19@ 74 2F 12 -a7{F AT IS 3 
70 6 62 2N 58 05 8D 68 46 53r 8 # 11 6F 1 ‘64 1Mp 8 17°24p 1 70 
48 2 ‘82 60 2 41 7N es 95 2D 28 48 47 4dr 22 ‘01 5F 20 +54 7 Mr22 ‘07 
3014 -78 5N 13 ‘31 6D 12 8&4 48410 1 ‘37 2F 9 j(“®© 4Mri0 43 5 Ap 8G 97 
10 30 15 2N 1@ @8 4D 1 21 5D 80 7 49 7Jr 29 ‘27 LF 27 +80 3 Mr 2920 ‘38 
5S 220 62 70 22 05 1N 20 ‘58 83D 2 ‘lL §0 4Jr 18 ‘64 6F 17 ‘17 7Mri18Q ‘70 
40 1L ‘41 6N 9 94 7D 9 °A47 61 2dr. 8 3 F 6 ‘54 5 Mr 8 07 G6 Ap 6 ‘60 
18 80 °-78 80 30 ‘31 4N 28° ‘84 6D 28 ‘37 §2 73r 260 ‘90 2F 25@ “43 3 Mr 25 ‘96 
68 19 2670 18 ‘68 2N 17” °21 3D 16 ‘74 53 5Jr 150 27 6F 18@ ‘80 1 Mr15_ ‘33 
50 8 05 6N 6 81D 6 ‘ll 54 2Jr 40 ‘64 4F 8 “17 5Mr4 70 7Ap 8 ‘28 
28 27 ‘41 80 26 94 BN 26 AT 7D 25@ :00 55 1dr 238 638 3 F 22 07 4 Mr 23 "60 =a 
10-16 31 2N MO 84 4D 14@ 387 56 5Jr 12 90 7F j1 ‘48 1Mrll 96 8Ap10 49 4 
; ° . + Tr - i « 
See ye ee ae a, aa be Sic So 1 SHeae tO 6 Me 0 os 
10 122 #94 8N 11 +47 5D 11 00 S9 6Jr 9 ‘653 1F 8 ‘06 2Mr 9D ‘59 4Ap 8 12 
i Z : 6 Jr 2 : 6F * 
18 Ob a Pag aes is 7 foes G1 th 16 wm ae os Ch ete 
20 9 67 4N 8 10 6D 7 63 62 7Jr 6 217 1¥ 4@ 70 3 Mr 6 ‘23 4 Ap 4 76 
68 28 9410 98 42 8N 27 ‘00 4D 2 ‘58 63 6Jr 25@ 06 7F 28 ‘59 2Mr25 12 
(486 SB geae arid uo ~ a of 33h eee ee 
80 6 214N 4 74 6D 4@0.27 65 7Jr 2 ‘80 2F yt - 36 Site Fo 66-6 Ap 1 88 


Note—From A.D. 12900 to A.D. 1999 all eclipses of the sun, visible anywhere in the old world (northern part of eastern hemisphere) 
are ere From 1 B.C. to A.D. 300 the same observation applies. Between A.D. 300 and A.D. 1900 only those eclipses of the 


gun which are viaible in India are entered in this table. 


278 TABLE II.—NEW MOONS AND ECLIPSES 
TABLE II.— 
Com- a Ms 

mence- 3 2 i iia mae . 

ment of a in Vaisakha. Jyestha. Ashadha. Sravana. Bhadrapada. 
solar ee @ 
year 8 al i 
° | ee 3 
b. eae ie a u Q 5 
: an a a) : . . ° 
ee ee ee Bags: aos fs.) £8 3 
» £ « Sh BB tee 586 5 4 3 hee tee So fe Sore ee oo ae 
S88 6 See oe oo s Soe es be So s Et 2 tH0 Sif. Ss (ee ¢ 
4M F&F we & co <{ re) Ee Ae eo ae Fo A =sFS3AQR seEFR A hk 
A..D. 

5066 2022 1887 13A -4896 17-4815 21586 1965 6 Ap380 ‘92 1My320Q “45 2Je 28 98 431 28 “51 6 Au27 ‘04 
5087 2023 1888 18A “6983 65698 17748 1966 4 Ap20D 29 & My19@ ‘82 7Je 1g ‘35 3 ese £8 4 “U6 
5068 2024 1889 13A ‘9571 25°2287 15876 1967 8 My 9@ ‘18 4Je 7 ‘71 631 7 25 7Au 5 “78 28 4 “31 
50¢9 2025 1890 134 ‘2158 14°3870 12081 1968 7 Ap27 ‘52 4My27 “08 3Je 25 ‘6l 5Jl 25 ‘14 6 Au23  °67 
5070 2026 1891 18A °4748 34453 81911969 4Ap16 92 6 Myl6 45 {9 fo 14. Org kal Oe 8 1 © 287 
5071 2027 1892 13A -7334 22'0842 63241970 38My 5 ‘82 5Je 4 ‘85 631 8 ‘88 LAu 20 ‘41 2Au3l 94 
6072 2028 1893 18A -9921 111925 24811971 1Ap25 ‘18 2My24 ‘71 4Je 28 ‘24 531 22@O°77 7 Au2l ‘31 
5078 2029 1894 i8A +2509 0°3008 26198 1972 {7 x - 55 13011 61 $1 UO 4 4409 67 6S 8 20 
5074 2080 1895 18A *5096 189396 24326 1973 4My 2 ‘45 5 My8i ‘98 7 Je 30@ ‘SL 2J1 30 04 3 Au28 ‘57 
5075 2031 1896 134 °7684 80479 20-433 1974 1 Ap 21 ‘81 3 My21O °35 4Je 19 ‘88 6J1 19 ‘41 { : ae i rhs 
5078 2032 18/7 14A -0271 268868 18617 1975 7Myl0@O7l 2Je 9 ‘24 3Jl 8 “77 5An 7 ‘30 6S 5 ‘83 
5077 2u88 1888 183A *2859 16°7951 14774 1976 6 Ap29@C)0S 6 My28 61 1Je 27 ‘14 231 26 ‘67 4An25 20 
5078 2084 1899 13A “5447 49084 10931 1977 2 Ap18@ “45 8 My17 -98 {7 ye 16. <5,) l Aeiewe e87-2 8 180) 710 
5079 2085 1900 138A ‘8084 235428 90641978 1My 7 ‘84 2Je 5 ‘87 431 5 ‘41 5AUS ‘94 7S 2 -47 
5080 2086 1901 14A “0622 126508 62221979 5 Ap 26 71 7My26 ‘24 1Je 24 77 35124 ‘30 4 An220) ‘83 
5081 2087 1902 13A ‘8209 1°7589 13791980 3 Api15 08 pied a a 73 12° “ree Rae eae SO ooze 
6082 2038 1903 18A °5797 20°3078 270867 1981 1My 3 98 8Je 2 ‘51 531 20 “O4 6 JI 31@ 67 1 4n80 10 
5083 2080 1904 18A .8384 95061 23224 1982 6 Ap23 ‘34 7 My 22 ‘87 2 Je 210 “40 8 Jl 20@ 93 5 Aul19 47 
5084 2040 1905 14A *0972 28'1450 21357 1983 5 My12 ‘24 6Je 10@O77 1J1 10 ‘30 2A4u8 ‘88 48 7 36 
5085 2041 1906 183A ‘3559 17°2688 17514 1984 2Ap380 ‘61 4 My 30@ 14 5Je 28 ‘67 751 28 ‘20 1 Au26 ‘73 
5086 2042 1907 184 “6147 63616 186721985 6 Api9O ‘97 1 My 19 ‘61 3Je1s -oaf43) 2 8 7s 14 es 
6087 2048 1908 13A 8735 25°0004 11805 1986 5 My 8 ‘87 7J3Je 7 40 15! 6 938 8Au5 4 48 3 = ‘99 
50882644 1909 14A ‘1322 14°1087 7962 1987 38 Ap28 24 4My 27 77 6Je 26 ‘30 731 25 ‘88 2Au24 -86 
5089 2045 1910 12A ‘3910 32170 41191988 7Apic 61 fe My 16 7 BN 16 «20 CG Anl2O “78 18 11@ 26 
5090 2046 1911 18A .6497 21°8559 22531989 6My 5 ‘50 1lJe 4 ‘03 231 3 ‘57 4Au 20 ‘10 5An31 63 
5091 2047 1912 18A ‘9085 109642 25965 1990 38 Ap24 ‘87 5 My 24 “40 6Je 22 ‘93 1 Jl 22046 24u20  -99 
5092 2048 1913 14A ‘1672 0-0725 22122 1991 { : uy aa - 4Je 12 80 SJ 11 “88 7Anl0 “8618 8 °89 
5093 2049 1914 13A ‘4260 18°7114 20-255 1992 7 My 2 14 1My3IO ‘67 3Je 30 20 471 29 73 6 Au 28 26 
5095 2061 1916 18A +9435 264586 14546 1994 3 My10@O40 aJo 8 ‘98 631 8 “46 7Au6 99 28 5 ‘52 
5096 252 1917 14A °2028 155669 10-703 1995 7 Ap 29@ ‘77 2My 29 ‘80 3Je 27 ‘88 5J1 27 ‘86 6 Au25 ‘89 
5097 2058 1918 18A “4610 4°6752 68601996 5 Ap18 18 GMy17 “e7{5 30 jp 53 4 Auld 26 58 120 “70 
5098 2054 1919 13A °7198 285141 4°998 1997 4My 7 08 5Je 5 56 731 5 “09 1AUu3 ‘2 88 20 ‘16 
5099 2055 1920 18A ‘9785 124224 11511998 1Ap26 40 2My 25 98 4Je 24 46 5 J123 ‘99 7 Au22@ “52 
$100 2056 1921 14A ‘2373 1°5807 24862 1999 5 Ap 15 af] ras . 30 351 183 36 4 AulI@ 89 68 10 “42 


N.B.—For tithis by other siddhintas add to the above alzsbraically as follows :— 


Surya siddhanta —cont. 


TABLE II,—NEW 


Karttika. Margasirsha. 


Aégvina,. 

7 Se 
S2e5 > 29 38 
ean. = = = 
78 25 57 20 
6040 47 1N 
30 80 ‘84 5N 
18 220) -20 20 
7011 10 1N 
48 80 “47 60 
1s 19 ‘84 30 
y fa 0 Fray J 43 2N 
5S 27 ‘10 60 
4016 00 5N 
Lo. 5 37 2N 
58 23 7370 
40 12 ‘68 6N 
20 2@ ‘00 30 
6S 21 °36 70 
50 9 ° 6N 
28 28 63 40 
78 18 ‘00 

te a ge 
50 6 ‘89 7N 
$8 25 26 40 
20 140 ‘16 3N 
60 58 1N 
3S 22 89 50 
2010 ‘9 4N 
78 30 16 10 
48 19 - 52 60 
30 8 42 4N 
7S 26 79 20 
@015 ‘9 1N 
40 5° ‘+05 5N 
18 24% 42 20 
70 12@ ‘32 1N 
40 1 69 60 
28 21 05 30 
70 9 95 2N 


a > 
29 3 
ooo 
o oO 
f- £eg 
2% 10 3N 
13@ ‘00 2D 
2 +7 6D 
21 73 4N 
9 63 3D 
30 00 7N 
19 ‘37 4N 
6 26 3D 
26 63 1N 
1440 53 7D 
32 90 4D 
23@ +26 1N 
li 165 
31 +83 5 N 
20 ‘89 2N 
7 9 1D 
28 16 6N 
16 06 4D 
5 as 
24 “79 6N 
12@ “69 5D 
2 ‘06 2D 
22 -42 6N 
9 .°32 6D 
29 69 8N 
19 ‘05 7N 
6 9 6D 
26 32 3N 
140 22 2D 
3@ ‘58 7D 
23@ 95 4N 
10 ‘85 8D 
$1 -22 7N 
20 “58 5N 
8 48 4D 


a 

8 

» 8 

af 
23@ “63 
12 53 
1 “90 
WO SAE 
9 “16 
28 53 
17 *90 
5 °79 
25D +16 
14@ ‘06 
3 43 
21 “79 
‘10 “69 
30 ‘06 
19 43 
7 =°*32 
26 ‘69 
15@0'59 
4@ ‘95 
23 *B2 
12 22 
1 *59 
20 “95 
8 °85 
28 "22 
17 “59 
6O “48 
240) °85 
13 75 
3 ‘ll 
22 48 
10 88 
29 75 
19 a 
8 ‘Ol 


A.D. 


67 


70 


73 


75 
76 


78 


81 


83 
84 


86 


92 


94 
95 


97 


20 


(1) for Arys siddhanta +'07; (2) for Brahma siddhinta —°12; 


Pausha. 


Week-day. 
Day. 
Fraction, 


dr ill 06 
1D 31 43 
6D 19 80 
43r 7 *69 


4 Jr 12 °28 
sear ere 65 


4Jr 8 “91 


5 Jr 602 °54 


ALD. 


74 


77 


79 
80 


85 


87 
88 


90 
91 


93 


96 


98 
99 


00 


MOONS AND ECLIPSES 
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Magha. Phalguna. Chaitra. 

= is ga Z 

° e LJ o 

o 6 Pr o 2 © Ss 6 be 3 

Bes gee & eee & £ 
6 Jr 21 "69:1 F- 20 28 2 Mr 2l 76 
5F 9 $9 7Mri1l 12 1 Ap 90 ‘65 
2 Sr 29 96 4EF 28 ‘49 6 Mr 29 ‘02 
7Jr 18 33 1F 16 ‘86 3 Mr1s@ ‘39 
6F 60 ‘22 7Mr 7@ ‘75 2Ap 6 29 
3 Jr 262 ‘59 5 F 25@ ‘12 6 Mr26 65 
7 Jr 15 96 2F 114 ‘49 4 Mr 15 02 
6F 2 ‘8 1Mr 4 “39 2Ap 2 92 
4 Jr 238 20--b: 2s 75 7 Mr 23 *28 
$F ll 12 4 Mr 12 65 6 Apll 18 
7 Jy 81 ‘49 2Mr lL 02 3 Mr 80 5B 
4Jr 19 ‘85 6 F 18 ‘39 7 Mr 19D -92 
3F 7 °75 5 Mr 90 ‘28 6Ap 7 ‘81 
l1Jr 28 "22 2EF 26@0O'65 4 Mr 28 18 
6 Jr 17 1: ay fa ee | ‘02 1 Mr 16 “55 
4¥F a *88 65 Mr & ‘91 7 Ap 4 hd 
1 Jr 24 75 3 F 28 *28 4 Mr 24 81 

Maghaf[7F 12 65 a 
Kshaya|2Mri4 ig 2 4P 12 “71 
6F 2 “02 6 Mr 2 *55 1 Ap 1 ‘08 
2 Jr 21 38 8F 19 ‘91 5& Mr 2l 44, 
2 os eet °28 2 Mr 10 ‘81 4 Ap 9O ‘34 
5 Jr 29 765 7 FE 28 ‘IS 1 Mr 29@ ‘71 
3 Jr -19 Ol 4F 17 55 6 Mr L8@ ‘08 
1F 60 ‘91 3Mr 7 ‘44 4Ap 5 ‘97 
6 Jr 26 “287 - F-— 24 “$l 2 Mr 26 34 
3 Jr 15 “65 SF 14 ‘18 6 Mr 15 “71 
2F 3 ‘54 4Mr 4 07 5Ap 2 ‘61 
6 Jr 22 io) Bebe me a 44 2 Mr 22 “97 
5F 10 ‘81 7Mri2 ‘84 LApl0 ‘87 
3 Jr 31 18 4Mr 1 ‘71 6 Mr 81 *24 
7 Jr 20 64 2 EF 49 ‘07 3 Mr 19 "60 
6-F-- 7 ‘44 7 Mr 8@ ‘97 2 Ap 7 *b0 
8 Jr 27 ‘81 5 F 26@ 384 6 Mr 27 87 
1 Jr 17 17 2F 315@ ‘71 4 Mril7 *24 
(es eae “07 i Mr 5 ‘60 3 Ap 4 13 


and (3) for Siddhinta Siromani ~°C5. 
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Lat. 8° 

ei e 
S to 

So es ¢4 
=) om al Pl 
\c) Oo ao) 
3 bal ew O =o 
as °=s £8 
= a8 = 8 
=] © 

1 —447 +31 
2 445 61 
3 443 92 
4 440 123 
5 488 158 
6 436 184 
7 434 215 
8 433 245 
9 429 276 
10 428 3807 
11 425 387 
12 421 368 
13 418 399 
14 415 429 
15 418 460 
16 409 491 
17 405 621 
18 402 562 
19 398 583 
20 394 613 
21 390 644 
22 387 675 
23 $384 705 
24 381 736 
25 378 767 
26 375 797 
27 872 828 
28 869 859 
29 866 889 
30 363 920 
31 360 981 
32 357 941 
33 354 952 
34 351 963 
35 348 973 
36 346 984 
37 340 995 
38 334 1006 
39 328 1016 
40 321 1027 
41 815 1038 
42 308 1048 
43 301 1059 
44 295 1070 
45 288 1081 
46 281 1091 
47 274 1102 
48 267 1113 
4y 260 1123 
50 262 1134 
51 245 1145 
52 238 1156 
53 230 1166 
54 223 1177 
55 215 1188 
56 208 1198 
57 199 1209 
58 194 1220 
59 189 1231 
60 184 1241 
61 179 1252 
62 174 1239 


TABLE III.—-SUNRISE AND INDIAN TEBRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 8° to 12° N, latitude. 


Long, Long Long. Lon ' 

es ae +852” +564" +816’ 

=+-008 “Lat. 9° =—+ 010 Lat. 10° ='007 Lat.11° =" 
of day. of day. of day. of day. 

@.-: « 5 2 bo 

tie ee o a8 

S ® x : r ® g ; 3 oa ; - 

es 4 29 B56 £2 23 gsg 22 22 Exs 

i & 5 i a ea : oO Pil anne ° ae 

S28 sg £3 823 32 FE 882 =g BE 225 

Gon (de sene see ce we S86 a2 of B28 

=~ he fi on ellapee $ é 3 oun Pir) | $ =| on for S Rol >| 

a i=) © = | © ie aa © mB 
AD. A.D. A.D. A.D. 
1000 — 1000 — 1000— 1000— 

1400, 1400 1400. 1400 

+°003 —443 +32 +009 —439 +34 +°006 —435 +36 +009 
ee 441 65 eos 437 68 ese 433 72 +°010 
eee 439 97 435 102 + "007 431 108 eee 
me 436 1380 +:010 433 136 Aes 430 144 
Ae 434 162 mG 431 170 ap 428 179 $e 

+004 432 194 +011 429 205 + 008 426 215 Bes 
+005 430 227 een 427 289 ne 421 251 +012 
ER 429 259 cee 425 273 +°'009 421 287 pa 

+ °006 425 292 +°012 422 307 a 419 323 +°013 

eos 424 824 or 420 341 +010 416 359 nee 

= 421 356 as 417 375 Se 413 3895 

Sec 417 389 +013 414 409 Say 411 431 ose 
+°007 414 421 aA 411 443 aa 408 467 +°015 

ie 411 454 se 408 477 ae 405 503 ove 

= 409 486 es 405 511 ReiG 401 538 : 
+008 405 518 ane 402 646 +°012 898 574 aa 

de 401 6551 aie 898 580 rei 395 610 +016 

ie 398 588 +'016 395 614 eas 891 646 aon. 

+ °009 394 616 Frc 391 648 see 888 682 ats 
a 890 648 ae: 387 682 xt 384 718 & 
na 386 680 see 888 716 +014 880 754 on 

+010 382 713 379 750 sc 576 790 +°018 
ak 879 745 +°017 375 86784 = 372 826 ven 
's 377. 778 sk 378 818 ie 370 862 on 

$011. 374 5810 370 852 ies 368 897 s 
ava 94a 868 887 +015 366 983 +°019 
es 369 875, 365 921 & 364 969 = 
ES $67. BUY = ca. 863 955 ad 362 1005 a 
FF 364 940 +018 360 989 zs 359 1041 om 

ee 362 972 ao 858 1024 eee 357 1076 seo 

+°012 860 984 ase 856 10388 +016 354 1091 + °020 

= 357 996, 354 1052 e 352 1107 ~ 

55 855 1009 352 1065 re 350 1122 * 

me 353 ‘1021 eee 850 1079 ~~ 348 1138 sts 

Be 350 1083 +020: 348 1093 x 846 1153 = 

ae 344 1045 ee 842 1107 4:018 340 1168 +:021 

+'013 838 1058 a 886 1121 Be 834 1184 ‘a 
i 382 1070 <a 380 1134 is 328 1199 34 
=a 326 1082 $24 1148 2 822 1215 rae 
iS 319 1095 +7021 817 1162 ts 315 1230 +-022 
% 318 1107 “ 311 1176 ao 809 1245 
sf 806 1119 304 ‘1190 ue 302 1261 of 
oe 299 1181 297 1208 es 295 1276 Soe 
< 293 1144 291 1217 +020 289 1282 st 
ae 286 1156 ane 284 1231 +°019 282 1307 eee 
eee 279 1168 ase 277-1245 zee 275 1322 = 
ze 272 1180 + °022 270 1259 oe 268 1338 + °024 
ies 265 1193 aoe 263 1272 ae 261 1353 TT 
a 258 1205 a 256 1286 ie 254 1869 ie 
2) 260 1217 or} 248 1300 eve 247 1384 ses 
ES 243 1229 es 241 1314 as 240 1899 Soi 
a 286 1242 5 234 1328 m 232 1415 ee 
ie 3 228 1254 226 13841 225 14380 ve 

+014 221 1266 one 219 1355 ove 217 1446 vee 
ok 2138 1278 aCe 211 13869 = 210 1461 eee 
A 206 1291 ie 204 1383 202 1476 ae 
BL 197 1303 ie 195 1397 ; 194 1492 es 

5 102 1815 eee 190 1410 ‘ 190 1507 eee 

187 1327 we 186 1424 + 186 1523 ‘ 

182 13840 was 182 14388 ver 182 1528 oe 

kt 178 13852 eve 178 1452 : 178 1652 eos 
ene 174 1339 +°021 174 1440 i 174 1540 + 028 


Eng. date. 


ONDHKOOCONOAGP Gt 


May. 
fad fad fed fod 


Eqn. of time 
in seconds. 


econds. 


©'s trop. Jong. 
ins 


ay: 


Total correctn. as 
fraction ofad 
Maisur. | 


Day of 
ar year. 


sol 


Lat. 8° 
59 
ay 8s 
38 28 
m aw 7 
a oS 
a8 
—165 +1226 
156 1214 
147 1201 
138 1188 
129 1176 
120 1163 
110 1150 
101 1137 
91 1125 
82 1112 
72 1099 
63 1086 
54 1074, 
48 1061 
34 1048 
25 1035 
15 1023 
6 1610 
+4 997 
14 985 
23 972 
383 959 
43 946 
52 934 
6) 921 
71 908 
81 895 
90 86883 
104 870 
114 847 
124 825 
1383 = 802 
143 780 
GRE rhe 
162 7365 
lr aaa Wo’ 
182 690 
191 687 
200 615 
209 622 
218 600 
228 - 577 
2387 555 
246 532 
258 510 
261 487 
271 465 
280 442 
288 420 
297 397 
806 375 
$15 352 
323 330 
331 307 
888 285 
847 262 
353 239 
356 217 
359 194 
$62 - 172 
865 162 
872 152 
879 148 


y 
um. 


fraction of a day. 


Total correctn, as 
Trivandr 


a 


+014 


TABLE III.—Sunrise from 8° to 12° N. latitude—cont. 


Lat. 9° 
ao 
One. = ee 
ae 30 
megs 
weg Ss 
m + MQ 
Be 
=] © 
— 165 +1327 
156 1314 
147 1302 
188 1289 
129 1277 
120 1264 
110 1252 
101 1239 
91 1227 
82 1214 
72 1202 
63 1189 
54 1176 
43 1164 
34 1151 
25 11389 
15 1126 
5 1114 
+4 1101 
14 1089 
23 1076 
33 1064 
48 1051 
52 1039 
61 1026 
71 1014 
81 1001 
90 988 
104 976 
114 9538 
124 931 
133 908 
143 885 
153 862 
162 840 
172 817 
182 794 
I9gl = 772 
200 749 
209 726 
218 703 
228 ~=«6 8 
237 658 
246 6385 
253 «613 
262 590 
272 567 
280 544 
289 522 
297 499. 
806 476 
315 454 
323 431. 
331 408 
389 385 
347 = 868 
854 340 
857 = 817 
860 295 
363 8.272 
367 8 261 
374 249 
881 288 


g- 

+ 852” 
=+'010 

of day, 


y. 


fraction of a da 
amesvaram 


R 


Total correctn, ag 


Sp 
85y 


+021 — 


+'018 


+015 


Lat. 10° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


165 + 1427 
156 1415 
147 1402 
188 13890 
129 1378 
120 1365 
110 1353 
191 1840 
91 1328 
82 1316 


72 1308 
63 1291 
54 1278 
43 1266 
34 1254 
25 1241 
15 1229 

5 1216 
+4 1204 
14 1192 


23 1179 
33 1167 
43 1154 
52 1142 
61 11380 
71 1117 
81 1105 
90 1092 
1080 
1057 
1034 
1012 


989 
966 
943 
920 
898 
875 
852 
§29 
806 
784 


761 
738 
715 
692 
670 
647 
624 
601 
578 
556 


533 
510 
487 
464 
442 
419 
896 
372 
359 
346 
333 


fraction of a day, 


Total correctn. as 
Madura. 


~ 
in Ot 
hae 


+:019 


Eqn. of time 
in seconds. 


©’s trop, long. 
in seconds, 


ye 


fraction of a da 


Total correctn. as 
Tanjore. 


> 
i) 


ooo 


+017 


TABLE IfIl.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


Eng. date. 


26 
s 


Lat. 12° _ 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds, 


— 165 +1617 
156 1606 
147 1595 
1388 1588 
128 1572 
119 1561 
110 1550 
100 1538 

91 1527 
81 1516 


72 1504 
62 1498 
54 1482 
43 1470 
34 1459 
24 1448 
15 1437 

5 1425 
+4 1414 
14 14038 


23 1391 
83 1380 
43 1369 
52 13857 
61 1346 
71 1335 
81 1324 
90 13812 
104. 
114 
124 
184 


144 
153 
1638 
173 1133 
182 
191 
201 
210 
219 
229 


ay. 


fraction of ad 


Maisur, 


Total correctn, as 


i 


282 


Day of 
solar year. 


Egn. of time 
in seconds. 


@’s trop. long. 
in seconds, 


16 


Sesocessecooeoo ecococoooo eocooocoeceoocoec eoeoceceooooo eoscoooon 


Tota] correctn. as 
fraction of a day. 
Trivandrum. 


~obp 
Bp 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE IIT.—Sunrise from 


in seconds, 


Eqn. of time 
©’s trop. 


long. 


in seconds, 


+ 227 
215 
204 
193 
181 
170 
159 
147 
136 
125 


118 
102 


wo © 
aN Oo 


34 
23 


SvreesD00CO Soceooe oOo SOC OCeScCOSCOS FT 


eceooeocesoeoso 


~ 
- 


Total correcin, as 
fraction of a day. 
Ramesvaram 


- 
5 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds, 


Ssocoeococo coocooecos¢ sosceooecoeso soeoscse 


Long. 
+ 564” 
= + '007 
of day. 


fraction of a day. 


Madura. 


Total correctn., as 


75 


+012 


Lat. 11° 
oo 
a 

Oe ee 
ie 
“Ss £85 
i ge) 
r=] =| P| 
ovr ~ t 
f=} 

+392 +414 
899 8399 
405 385 
411 3870 
418 356 
424 341 
430 327 
436 312 
441, 298 
447 =. 288 
453 269 
458 254 
463 240 
468 225 
473211 
478 196 
483 182 
487 167 
490 153 
492 1388 
494 124 
495 109 
496 5 
497 80 
499 66 
500 51 
501 36 
502 35 
503 34 
504 32 
506 31 
508 30 
510 29 
512 28 
514 26 
515 25 
517 24 
518 23 
520 22 
521. 20 
521 19 
522 18 
523 17 
524 16 
524 14 
524 13 
525 12 
524 ll 
§24 10 
524 8 
623 ff 
523 6 
§22 5 
521 4 
520 2 
518 sf 
517 oO 
515 if) 
514 -1 
512 2 
510 4 


° to 12° N. latitude—coxt. 


fraction of a day. 


Total correctn, as 
Tanjore. 


o> 
aS 


September. 


Eng. date. 


®@to bh 


CON OAAPONHHOWM 


Lat. 12° 

bh 

o. 8 
Se 3s 
» oS 
ae Es 
° 2 ~~ 2 
aa ms 

2 © 
+394 +497 
401 481 
407 466 
413 450 
420 434 
426 419 
432 408 
38 387 
444 372 
449 356 
455 340 
460 324 
465 309 
471 293 
475 9.277 
480 262 
485 246 
490 2380 
494 215 
497 199 
500 =183 
502 167 
504 152 
506 136 
507 120 
50S 105 
509 88 
51085 
511 82 
512 80 
513 77 
514 74 
515 71 
516 68 
518 66 
519 63 
520 60 
§22 57 
524 54 
525 = 52 
525 49 
526 46 
527 43 
537 40 
528-3 
528 35 
528-32 
528 29 
528 =. 26 
527 24. 
527s 21 
526 18 
52515 
525 12 
524 10 
522 7 
521 4 
519 0 
518 -3 
516 6 
514 9 


. 


fraction of a dav. 
Maisur. 


Total correctn. as 


b> 
re) 


Gat. 8° 

Ps to 
soo ods 3. 
bp > a ak 
She «8 of 
as 2 #¢ 
e 3&8 2.8 

By © 
ALD. 
‘1000— 
1-406, 
187 +499 +0 
188 497 0 
189 494 0 
190 491 it) 
191 488 rv) 
192 485 () 
193 482 ?) 
194 479 0 
195 476 0 
196 473 0 
197 469 0 
198 465 0 
199 462 0 
200 458 0 
201 454 a) 
202 450 0 
203 445 0 
204 4490 0 
205 436 0 
206 431 0 
207 427 0 
208 422 0 
209 417 a) 
210 413 fe) 
211 = 411 (8) 
212 409 0 
213 407 0 
214 405 0 
215 #3 0 
216 397 0 
217 391 0 
218 385 0 
219 378 0 
220 372 1) 
221 365 (8) 
222 358 0 
223 351 0 
224 344 0 
225 387 0 
226. 330 —-6 
227 322 16 
228 315 26 
229 307 36 
230 299 45 
231 291 55 
232 283 65 
233 275 75 
234 266 84 
235 258 94 
236 250 104 
237 242 114 
238 233 1238 
239 224 183 
240 216 143 
241 207° 152 
242 199 162 
243 198 172 
244 190 194 
245 i80 217 
246 170 239 


TABLE Ill.—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


ay. 


Total correctn, as 
fraction ofa d 
Trivandrum. 
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TABLE III.—Sunrise from 8° to 12° N. latitude=cont. 


Tat. 9° 

ab 
Guitars 
Ea 2 
be] S, P| 
8 98 
° © — 2 
g.2 28 

a © 
+502 +0 
500 0 
497 0 
494 0 
491 0 
488 0 
485 0 
482 0 
479 (8) 
476 0 
472 0 
468 0 
465 0 
461 0 
457 0 
453 0 
448 0 
443 8) 
439 0 
434 ‘) 
430 0 
425 0 
420 0 
416 ) 
414 0 
412 0 
410 0 
408 0 
406 0) 
400 0 
394 0 
388 0 
381 0 
875 —ll 
368 23 
361 34 
354 45 
347 BL 
340 68 
333 79 
325 91 
318 102 
310 113 
302 125 
294 136 
286 147 
278 169 
269 170 
261 181 
253. 198 
245 204, 
236 8215 
227. «227 
219 238 
210 249 
20) 261 
199 272 
190 295 
180 317 
170 340 


y: 


Total correctn, as 
fraction of a da 
amesvaram 


R 


» 
~) 
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oo 
0 bale 


+006 


Lat. 10° 
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co] ° 
Be "3 
>TO sett =| 
ee 
S38 33 
@ m 
a5 of 

gs © 
+505 +0 
503 0 
500 0 
497 0 
494, 0 
491 ft) 
488 0 
485 0 
482 0 
479 0 
475 0 
471 0 
468 0 
464 0 
460 0 
456 0 
451 0 
446 0 
442 0 

437 = 

433 0 
428 ra) 
428 ry) 
419 0 
417 0 
415 0 
413 0 
411 0 
409 -10 
408 23 
397 36 
391 48 
384 61 
+376 74 
371 987 
366. 100 
357-118 
350 126 
843 139 
336 152 
828 165 
$21 177 
318 190 
805 203 
297 216 
289 229 
281 242 
272 255 
264 268 
256 281 
248 294 
239 306 
280 319 
222 332 
213 345 
204 3858 
199 372 
190 395 
180 418 
170 440 


Long. 
+ 564” 


—+-097 Bat. 11° 


of day. 


Total correctn. as 
day. 


fraction of a 
Madura. 


+008 


qu. of time 
in seconds, 


7 
4 


E 


420 
418 
416 
414 


410 
406 
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374: 
367 
360 
353 
346 
339 


331 

324 
316 
308 
800 
292 
284: 
275 
267 
259 


251 
242 
233 
225 
216 
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199 
190 
180 
170 


©'s trop. long. 


in seconds. 


'y- 


Total correctn. as 
fraction of a da 
Tanjore. 
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9 


Eng. date. 
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Pad fd fe fod fod a fd 


OND Ahade 


November. 
pod ad fad fod fed fad 
APONE-OC© 


OArAONDHOOON Oahohd-m 


Lat. 


Eqn. of time 
in seconds, 


©’s trop. long. 


12° 


in seconds. 


° 

> 

& 
“q 


y. 


fraction of a da 


Total correctn. as 
Maisur. 


+ Yep 
s 2&5 


284 


Day of 
solar year. 


Lat. 8° 
@ wD 
A ow @ 
eg 84 
et 8 [-¥) 
° 3 2 & 
ag 28 
os © 
+160 —262 
150 285 
140 307 
1380 330 
120 352 
110 875 
100 397 
90 420 
80 44,2 
70 465 
60 487 
50 510 
40 582 
30 555 
20 577 
10 600 
0 622 
—10 645 
20 667 
29 690 
38 712 
48 735 
59 757 
68 780 
78 802 
88 825 
98 847 
104. 870 
111 8838 
119 895 
126 908 
134 921 
141 934 
149 946 
156 959 
164 72 
aWAt 985 
179 997 
186 1010 
194 1023 
201 1035 
209 1048 
216 1061 
224 1074 
231 1086 
239 ~=6:1089 
246 1112 
254 1125 
PEL. 1187 
269 1150 
276 1168 
284 1176 
291 1388 
299 1201 
306 1214 
314 1226 
821 12389 
325 1252 
328 §=1241 


fraction of a day. 
Trivandrum. 


Total correctn. as 
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26 


1400, 


—'001 


—"013 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 8° to 12° N. latitude—cont. 


Lat. 9° 


Eqn. of time 
in seconds, 
©’s trop. Jong. 
in seconds. 


— 363 
385 
408 
431 
454 
476 
499 
522 
544 
567 


590 
618 
€35 
658 
681 
708 
0 726 
749 
772 
794: 


817 
840 
862 
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953 
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1026 
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1101 
1114 
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1176 
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aw" & © 
A.D. 
1000— 
1400, 
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rae 20 874 
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AS 77 1010 
eee 87 1033 
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wee 10+ 1080 
a 111 1092 
fe 118 1105 
4 125 1117 
a8 1383 +=1180 
—006 140 1142 
~~ 147 1154 
; 154 1167 
‘ 162 1179 
Re 169 =1192 
eee 176 §=1204 
es 183 1216 
191 1229 
198 i241 
205 1254 
oe 212 1266 
—"008 220 1278 
: 227 1291 
234 13803 
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249 1328 
256 1340 
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*f 270 381865 
e 278 1378 
285 1390 
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299 1415 
3806 1427 
314 1440 
+ 321 §=1452 
vee 324 1438 


fraction of a day. 
Madura. 


Total correctn, as 


> 
o 


~012 


Lat. 11° 
to 
fo?) 
os Sa 
iy Meee] 
% 8 S38 
@ m= UV 
ce eey oe 
| n A 
ate, 
+160 —565 
150 588 
140 36 6) 2 
130 635 
120 ~=6658 
110 ~=—s 682 
100*— 705 
90 728 
80 752 
70 775 
60 798 
50 = 821 
40 845 
30 868 
20 ~3=891 
10 36915 
0 938 
-—10 961° 
20 38985 
28 1008 
87°-- 1031 
47 1054 
57 +1078 
66 1101 
77 + =1124 
87 1148 
97 1171 
104 1196 
111 1208 
118. -1220 
125 1232 
132 1246 
18Y 1255 
146 ©1267 
154 1279 
161 1291 
168 1303 
175 1815 
182 1329 
189 1339 
196 1351 
204 1363 
211) +1874 
218 13886 
225 1898 
2382 - 1410 
239 1422 
246 14384 
254 1446 
261 1458 
268 1470 
275 1482 
282 1493 
289 1805 
296 1517 
304 1529 
311 1541 
818 1552 
221 1587 


ye 


¢ 


Total correctn. as 
fraction of a da’ 
Tanjore. 


—010 


«ee 


Eng. date. 


RREOOCONOGP Wh 


January. 


tt 


13 


Lat. 


Eqn. of time 
in seconds, 


12° 


©'s trop. long. 
in seconds. 


— 656 
679 
703 
727 
751 
775 
799 
823 
847 
871 


y- 


fraction of ada 


Total correctn. as 
Maisur. 


Day of 
solar year. 


Lat. 8° 
eee 
Bg 23 
» oO Ha) 
cf 2s 
a © 
332 —1231 
335 1220 
339 1209 
342 1198 
346 1188 
S40 eT 77 
3538 1166 
356 1156 
360 1143 
363 11384 
357 1123 
ya70. 1118 
' 374 . 1102 
377 +1091 
381 1081 
384 1070 
388 1059 
391 1048 
395 1038 
388 1027 
402 1016 
405 1006 
4,09 995 
412 984 
415 973 
418 963 
422 962 
425 941 
429 931 
432 920 
432 889 
433 859 
433 828 
4340 "97 
434 766 
435  ~786 
435 705 
436 675 
436 640 
437 613 
437 583 
438 552 
438 §21 
439 491 
439 460 
44,0 429 
440 399 
if 368 
4AL 337 
442 307 
442 276 
443 245 
443 215 
444s 184 
44d, 153 
445 123 
4A5 92 
446 61 
446 31 
447 0 
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y. 
Trivandrum. 


fraction of ada 


0 


SP Total correctn. as 


B8 


—011 


eeo 


—-010 


— "009 


—'008 


Lat. 9° 
Eee SNe. 
g3 8 
ce ee 
aA 22 
a) © 
— 330. —1327 
3338 1315 
834 1303 
340 1291 
344 1278 
347 1266 
351 1254 
354 1242 
358 1229 
3861 1217 
365 1205 
368 1193 
372 ~— 1180 
875 1168 
379 1156 
382° 1144 
386 =:1131 
389 1119 
393 =1107 
396 1095 
400 1082 
4038 1070 
407 1058 
410 1045 
414 1033 
417 1021 
419 1009 
422 996 
425 984 
428 972 
428 940 
429 907 
429 875 
430 842 
430 810 
431 - 778 
431 745 
432 713 
432 §80 
433 648 
433 616 
434 583 
434 651 
435 518 
435 486 
436 454 
436 421 
437 389 
437 356 
438 824 
438 292 
439 259 
439 227 
440 194 
440 162 
441 180 
44), 97 
442 65 
442 32 
443 0 


TABLE III.—Sunrise from 8° to 12° N. latitude—cont, 


Long. 
an cio Dati 
of day. 
whe 
3 “ g 
aos e 
2388 of Aa 
SsbB su SE 
b&  @ eave . 8 
8.2'3 4S Se 
2 g one 5 ‘ 
$28 82 24 
ae es © 
A.D. 
1000— 
1400 
—*008 —327 —1424 
881 1411 
nee 334 1397 
we BOT deee 
oe 341 1369 
Nie 344 1855 
; 347 = 1842 
ae 351 1828 
354 1814 
ea 357 1800 
—007 361 1281 
a 364 1278 
eeu 867 1259 
vas 371 1245 
374 1231 
aes 377 See 
—°006 381 1204 
if 384 1190 
rae 387 1176 
aes 391 1162 
ea 394 1148 
phe 397 1185 
—(05 401 1121 
.. 404 1107 
See 407 1098 
—'004 411 # £1079 
ww. «=—6 414 —=—«:1066 
BS 417 1052 
—'008 421 1038 
-. 424 1024 
—"002 424 990 
425 956 
62 425 922 
—"001 426 888 
ae 426 854 
Ee. 427 820 
(000 427 785 
428 W751 
e 428 T17 
+'002 429 683 
pee 429 649 
' 430 615 
ae 430 581 
a 431 547 
+008 431 613 
: 432 479 
x 432 444 
+'004 433 410 
; 433 376 
‘e 434 342 
+'005 434 808 
Sieg OO 274 
+°006 435 240 
ee 436 206 
=e 436 172 
+"008 | 437 138 
H 437 108 
if 438 69 
+'009 438 35 
; 439 0 


Long. 
+ 564’’ ° 
=+ ‘007 Bat. 11 
of day. 
@ ° 
ee : 
ee 
esd fe 23 
643 *9 a8 
© egy ~ 3 oo 
$a °.27 #8 
Sig £8 28 
a =) © 
A.D 
1000— 
1400 
eco — 324 — 1521 
— ‘O11 328 1506 
4 331 1490 
334 1475 
. 838 1460 
re 841 81444, 
844 1429 
348 1413 
351 1898 
ae 354 1383 
és 858 1367 
361 1352 
oe 3864 1336 
H 368 1821 
fee 371 1806 
—'010 374 1290 
eee 378 1275 
ae 381 1259 
—'009 384 1244 
bet 388 1229 
: 391 1213 
coe 394 1198 
se 398 1182 
=— 008 401 1167 
se 404 1152 
ps 408 1136 
—°007 411 1121 
ee 414 1105 
a 418 1090 
—'006 420 1076 
oes 420 1040 
bas 421 1004 
— 005 421 968 
ee 422 932 
— 004 422 896 
ee 423 861 
We 423 825 
— ‘003 424 789 
wun 424 753 
— ‘002 425 717 
eee 425 681 
rie 426 645 
—'001 426 609 
see 427 573 
‘000 4.27 537 
aes 428 502 
a 428 466 
+°001 429 430 
soe 429 294 
sas 430 358 
as 430 822 
nae 431 286 
+ ‘003 431 250 
mi 432 214 
ine 4:32 178 
+004 433 143 
Pe 433 107 
+005 434, 71 
she 434 36 
435 0 


fraction of a day. 


fb Total correctn. as 
Tanjore. 


td 
& oS 
oo 
oa 


January. 


February. 


March, 


. Eng. date. 


Gat. 12° 
: 20 F 
jay 23 
eo gs 
se 28 
as 2d 
ios} © 
—323 —1607 
327 1590 
330 1574 
333. 1557 
337 1541 
340 1524 
343 1508 
347 1491 
350 1475 
353 1458 
857 1442 
360 1455 
363 1409 
367 13892 
370 1876 
373 1859 
877. 1843 
380 1326 
388 1319 
387. 1293 
390 1277 
893 1260 
$97 1244 
400 1227 
403 1211 
406 1194 
408 1178 
411 1161 
414 1145 
417 1128 
417 1090 
418 1053 
418 1015 
419 978 
419 940 
420 902 
420 865 
421 827 
421 790 
422 752 
422 714 
423 677 
423 639 
424 602 
424 564 
425 526 
425 489 
426 451 
426 414 
427 876 
427 338 
428 301 
428 263 
429 226 
429 188 
430 150 
430 113 
431 75 
431 38 
432 0 


fraction of a day. 
Maisur. 


Total correctn. as 


eet 


+001 


% 


286 


Day of 
solar year. 


© “ID On > G0 £9 


ss 
oo 


Lat, 13° 


Eqn. of time 
in seconds. 


in seconds. 


©’s trop. long. 


oP 
i 
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fraction of a day, 


Madras. 


Total correctn. as 


iS 


08 
& 
80. 


TABLE III.—Sunrise from 13° to 17° N. latitude. 


Bat. 14° 


Eqn, of time 
in seconds. 


@’s trop, jong. 
in seconds. 


Long. 

+ 1008” 
= +°012 

of day. 


fraction of a day. 


Nellore. 


Total correctn. as 


i i Bp 
55 


Lat. 15° 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds, 


Total correctn. as 
fraction of a day. 
Vizianagram. 


eo —800" 
Lat. 16 = —-003 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds. 


Long. 


of day. 


fraction of a day. 


Belgaum. 


Total correctn, as 


et 


I 
° 
3 . 


— 002 


gs 


Eng. date. 


April. 


Lat. 
@Q 7] 
ER 
> 8 
oe} 
ga 
on 
f= 
25 -—413 
26 411 
27 409 
28 408 
29 406 
30 404 
31 402 
1 398 
2 397 
3 395 
4 392 
5 389 
G 387 
7 384 
8 38i1 
9 378 
10 374 
11 = = 871 
12 ~~ sO368. 
13 364 
14 360 
15 3658 
16 356 
17 354 
18 352 
19. 350 
20 348 
21 347 
22 346 
23 345 
24 344 
25 343 
26 342 
27 338 
28 332 
29 326 
30 3821 
1 315 
2 309 
3 303 
4& 297 
5 290 
6 284 
7 278 
8 271 
9 265 
10 258 
11 (251 
12 244 
13 237 
14 280 
15 223 
16 216 
17 209 
18 201 
19 194 
20 186 
21 18 
22 178 
23 174 
34 171 


©’s trop. long. 
in seconds. 


fraction of a day, 


Total correctn as 
Hy derabad. 


oP 
S85 


Day of 
solar year. 


Lat. 13° 
a Bs 
a3 23 
= 2 Oo 
=o 
ai i 
a8 See 
a. © 
—164 +1714 
155 1704 
146 =©1693 
187 1682 
128 «61671 
119 1660 
109 1650 
100 ©1639 
91 1628 
81 1617 
72 1608 
62 1596 
BS 1585 
48 1574 
34 1568 
24 1552 
15 1543 
5 15381 
+4 1820 
14 16509 
23 ©1498 
83 1488 
43 1477 
52 = 1466 
6k 1455 
71 1444 
80 14384 
90 1423 
105 =1412 
116-1888 
124 1863 
184 1339 
144 1314 
164 1290 
1808 1266 
178 «1241 
183 1217 
192 «1192 
201 1168 
210 +1144 
220 =61119 
229 1095 
288 1070 
247 1046 
258 1022 
266 8997 
274 973 
283 948 
291 924 
800 =: 900 
308 875 
317 857 
325 828 
833 802 
341 778 
B49 753 
856 729 
860 704 
364 680 
368 656 
876 =: 639 
882 621 
889 = 604 


faction of a day, 


Madras. 


Total correctn. as 


> 
o 
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TABLE YII.—Sunrise from 13° to 17° N. latitud 


Lat. 14° 


Eqn. of time 
in seconds. 


©’s trop. long, 
in seconds, 


—164+1812 


155 
146 
137 


1802 
1792 
1781 
1771 
1761 
1751 
1741 


“1781 


1721 


1711 
1701 


Long. 
+ 1008” 


of day. 


yy. 


fraction of a da 


Nellore. 


Tutal correctn, ag 


ie 
) 


1000— 
1400. 


+029 — 


Eqn. of time 


in seconds. 


©’s trop, long. 


= +-q19 Bat. 15° 


in seconds, 


164+1917 


155 
146 
137 
127 
118 
109 
106 

90 

81 


71 
62 
54 
48 
33 
24, 
15 

5 

+ 4 
14 


1907 
1898 
18§8 
1878 
1869 
1859 
1850 
1840 
1830 


1821 
1811 
1802 
1792 
1782 
1773 
1763 
1754 
1744 
1784 


1725 


1715 © 


1706 
1696 
1686 
1677 


1687 


1658 
1648 
1622 
1597 


. 1571 


1546 
1520 
1495 
1469 
1444 
1418 
1893 
1867 
1342 
1316 


1291 
1268 
1240 
1214 
1189 
1163 
1138 
1112 
1087 


1061 | 


1036 
1010 
985 
859 
934 
908 
8&3 
856 


... 885 


815 
795 


fraction of a day. 
Vizianagram 


Total correctn. as 


Se 


in seconds, 


Eqn. of time 


©’s trop. long. 
in seconds, 


— 163 + 2010 


154 
145 
136 
126 
118 
109 
99 
90 
81 


71 
62 
54 
43 
38 
24 
14 

5 

+ 4 
14 


6—cont. 


¥. 


fraction of ada 


pb Total correctn. as 
Belgaum. 


June, 


July. 


Eng. date. 


Lat. 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds, 


26 —163+2111 
27 


28 
29 
30 
31 


SONOn PORE 


154 
146 
136 


891 
898 


2103 
2094 
2686 
2078 
206¥ 
2060 
2052 
2044 
2036 


2027 
2019 
2010 
2002 
1994 
1985 
1977 
1968 
1960 
1952 


19438 
1935 
1926 
1918 
1910 
1901 
1893 
1884 
1876 
1849 
1823 
1796 


1769 
1742 
1716 
1689 
1662 
1636 
1609 
1582 
1556 
1589 


1502 
1475 
1449 
1422 
1895 
1369 
1842 
1315 
1289 
1262 


1235 
1208 
2182 
1155 
1128 
1102 
1075 
1048 


- 1025 


1002 
978 


b> Total correctn. as 
ty fraction of a day, 
* Hyderabad. 


ri 


+°029 
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TABLE III.—Sunrise from 13° to 17° N. latitude—cont. 


Long. | Long. Long. a 
” 168 =—3 
bat. 19° 7107 ee ee S18 Bat 1 eee” 
of day. of day. of day. of day. 
: hele a8 ae es 
dG rs] =e bg a 80 qd I 
HS ae ESE oe a Aa 2 8 oo aw 2 3 See ee) ees 2 @ os 
eS G5 So $3an Be ee. Sug. 83:89 sch 2 23 354 
Be =8 68 Baf 32 68 Bee 33 a8 eg So 62 bes 
ad 82 £2 esa SE Fs S325 C8 88 “See se fe Este 
@ ose 22 339 da se S82 do es 285 ge 2a S38 
a =O eg ee ie ge BS ee | © Bo 
A.D. A.D. A.D. A.D. 
1000— 1000— 1000— 1000— 
1400. 1400. 1400. 


126 +396 +587 +°022 +898 +677 +°'022 +401 +775 +'018 +403 +861 


tg 8 


127 403 569 rr 405 658 7% 408 754 aa 410 839 

128 4109 552 = 412 640 s 414 784 < 416 818 

129 416 535 +021 418 621 +:021 421 714 +°012 423 796 sad 
130 422 518 cm 425 602 ae 427 694 ae 430 774  +°007 
131 4253 500 Sa 481 584 wa 433 673 ae 436 753 ie 
132 434 483 ae 487 565 al 439 653 se 442 731 be 
133 440 466 Be 443 546 == 446 683 oe 448 709 ie 
134 446 448 ne 449 528 se 451 612 Ss 454 688 oe 
135 452 4381 ae 454 509 ai 457 592 is 460 666 aoe 
136 457 414 ae 460 490 tie 4863 572 ee 465 644 ao 
137 462 396 vee 465 471 ee 468 651 a 471 622 cee 
138 463 379 i 471 453 oe 474 531 ee 476 601 ast 
139 473 362 oat 476 434 ae 479 511 a 482 6579 oe 
140 478 345 = 481 415 +°020 484 491 a 487 557 a 
141 483 327 —- 486 397 oe 489 470 Sod 492 536 a 
142 488 310 = 491 378 =e 494 450 as 496 514 di 
143 492 298 = 495 359 2 498 430 Bee 501 492 oh 
144 497 275 Oe 500 341 ae 508 409 a 606 471 #+:°005 
145 501 258 a 504 322 x 507 389 +010 510 94.49 oa 
146 505 241 se 508 3803 oe 511 869 pee: 514 427 Se 
147 509 223 a 512 284 ae 516 348 Pe 618 405 z 
148 518 206 a 517 266 ee 520 328 Sa 523 384 ae 
149 517 189 ide 520 247 oe 523 308 es 526 3862 = 
150 520 172 +°019 524 228 bi 527 288 bas 530 340 es 
151 523 154 ae 527 210 se 530 267 =e 533 319 is 
152 501 136 ~ 505 192 +°019 508 248 612 296 ee 
153 504 182 he 508 186 6 512 240 a 515 286 =, 
154 507 127 a 511 180 3 515 232 ne 518 277 “se 
155 5610 123 me 514 (173 ews 518 224. ie 627 267 ae 
156 512 118 aa 516 =-:167 es 620 216 a 523 258 +004 
157 514 114 a 518 161 ae 522 208 me 525 248 ee 
158 517 110 521 155 oe 525 200 +°009 528 239 Sai 
159 519 105 oat 623 149 ae 527 192 wad 530 229 ig 
160 521 101 sa 525 142 ‘¢ 529 = 184 at 5382 220 <a 
161 3 523 96 on 527 1386 te 531 176 bes 534 210 ia 
162 524 62 oe 528 130 nae 532 168 me 535 201 ih 
163 525 88 +°'018 529 124 dee 533 160 ie 537 191 a 
164 527 83 oii 581 118 = 535 152 bs 588 182 cea 
165 528 79 oe 632°: -ti1 ey 536 144 sive 539 172 val 
166 528 74, ca 532 105 ae 536 136 ae 540 163 +002 
167 529 70 = 533 99 -e 586 128 ioe 541 153 : 
168 530 66 ae 534 93 +°017% 538 120 on 542 144 ai 
169 631 61 sea 535 87 ee 539 112 soa 642 134 : 
170 ~=— 531 57 oe 535 ~—-80 sole 539 104 ic 543 125 a 
174 ©. 631 52 cee 536 74, ee 540 96 +008 643 115 ee 
172 #8531 48 ee 536 = 68 ih 540 88 we 543 106 = 
173 531 Ad ae 536 62 ae 540 80 ‘es 543 «86 s& 
174 #531 39 ca 535 56 oy 539 72 coe 543 87 fe 
175 531 35 vad 635 49 = 539 64 es 642 77 Soe 
176 39531 30 rts 535 48 oe 539 56 3 642 68 : 
177 530 26 ad 534, 87 as 588 48 ~ §41 58 B 
178 529 22 ol 533 31 ps 537 40 cae 540 49 = 
179 528 17 on 532 25 ‘a4 536 32 ag 639 = 39 

180 527 13 Sad 5381 18 ae 535 24 oa 588 30 as 
181 525 8 a 529 12 “A 533 16 + ‘007 586 =©.20 ae 
182 524 4 +017 528 8 oe 632 8 st 535 ll at 
183 522 0 ub 526 0 a 530 1) be 584 0 +001 
184 521 —4 ia 625 —6 Ae 529 —8 a 533 —10 Z 
185 = 519 9 z 523 18 < 527 17 ae 531 20 ae 
186 617 13 ca 521 19 o 525 26 a 529 80 és 


Lat. 17° 
g ; Mee 
Q 

g 22 33 

o asd 

js 33 — % 

fn ¢¢ 28 
4H «8 © 

28 +405 +955 

629 412 932 

3 80 419 909 

31 425 886 

1 432 862 

2 438 839 

3 444 816 

4 451 793 

& 457 70 

6 462 746 

7 468 723 

8 474 700 

9 479 677 

10 485 654 

11 489 630 

12 494 607 

13 499 584 

14 504 561 

15 509 538 

16 514 513 

#217 #517 491 

318 521 468 

B19 526 445 

430 529 422 

21 583 398 

22 536 375 

23 516 352 

24 519 341 

25 522 329 

26 525 318 

27 527 307 

28 5629 295 

29 532 284 

30 534 373 

31 536 262 

1 588 250 

2 689 239 

3 541 228 

4 548 216 

5 543 205 

6 544 194 

7 545 182 

8 546 171 

9 547 160 

5 10 547 149 

2 11° 6847 187 

812 547 126 

5,13. 647) lis 

wm 1&4 547 = 103 

15 547 92 

16 546 8s 

17 545 69 

18 544 58 

19 548 47 

20 543 36 

21 541 24 

22 540 13 

23 538 0 

24 587 —12 

25 5385 23 

26-5838 35 


y: 


Total correctn. as 
fraction of ada 
Hyderabad. 
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TABLE III.—Sunrise from 13° to 17° N. latitude—cont, , 


roe. pong: Long. Long, 
eee e +1008" ° +168 o  —300" 
of day, of day. of day. of day. 
Led @ m .* m ,* 
a So te es ei a28 are 
° + = » ~ “4 Pe) ° % ; . > ac “oO 2 
ese ff G25 pees, 32 24 Bae ce te icy s 
Beene 82 Gon eee ie Ss 28 (boa oe 82 bss Ss 
eee fe ee (eee ee ee S82 88 Samet ek Ee. 83 be : 
S sa ee $235 22 28 222 cs =e 383 gases 339 & 
a © as a ae a © eaGe>-. 8 © cum re 
A.D. A.D. A.D. A.D. 
1000 — 1000— 1000— 1000 ~— 
1400 1400 1400 1400 
187 +515 -18 +017 +519 -26 +°017 +523 -—33 +'007 +6527 -40 +:001 .27 
188 513 22 . 517 82 re 521 41 “7 525 49 228 
189 510 27 ‘i 514 88 518 50 +006 522 59 oa “29g 
190 507 81 P 511 45 = 515 58 : 519 69 000 30 
191 504 36 508 51  ~=+°016 512 66 516 79 = 1 
192 501 40 505 58 a, 509-75 513 89 af 2 
193 498 45 502 64. : 508 83 ee 510 99 x 3 
194 495 49 499 70 508 91 . 507 109 sea 4 
195 492 54 z 406. = 77 a 500 =: 99. +°005 504 119 —-001 5 
196 468 58 iis 492 83 +015 496 108 was 500 129 = 6 
197 484 63 “a 488 90 os 492 116 eae 496 139 ee 7 
198 480 67 + ‘016 484 96 ep 488 124 at 492 148 St 8 
199 476 72 a 480 102 = 484 133 ae 488 158 as 9 
200 472 76 Be | 476 109 ea 479 141 ane 483 168 ie 10 
201 468 81 ~ 472 115 = 475 149 ne 479 178 Ce 11 
202 464 85 sa 468 122 ani 471 158 hn 475 188 —-002 12 
203 459 90 wal 463 128 sat 466 166 ss 470 198 seg » 13 
204 454 94 are 458 134 +°014 461 174 bee 465 208 es 514 
205 = 450 99 a 454. 141 see 456 183 sip 460 218 cup £15 
206 445 103s + "015 449 147 si 451 191. +003 455 228 Lge 616 
207 441 108 mas 445 154 ne 447 199 ey 451 238 one 17 
208 436 112 Lan 440 160 +013 442 207 ie 446 247 Aes 18 
209 = 430 117 ie Asa alae... 4: 436 216 +002 440° 257 —-003 19 
210 425 121 +014 429 178 a? 481 224 ee 433 267 Kia 20 
2il 417 126 me 423 179 +°012 426 232 a 429 277 a 21 
212 4i11 130 a 417 186 =< 419 241 Pe 423 287 —-:005 22 
213 £428 136 wae 481 192 e 433 248 os 436 296 Ga 23 
214 #422 153 ie 425 211 a 427 268 we 430 318 am 24 
215 415 171 + +°'013 418 229 =: 420 289 ane 423 339 —:006 25 
216 408 188 ep 411 248 +°Oil 413 809 +001 416 3861 an 26 
21 401 205 “a 404 267 = 406 329 ae 409 383 ioe 27 
2 H 394 222 +012 397 285 ae 399 349 as. 402 404 —-°007 28 
219 # 387 240 aes 390 3804 +'010 392 370 000 395 426 ee 29 
220 ~=—-380 257 ee 383 3823 oe 885 390 ie 388 448 se 30 
221 #4373 274 ae 376 ©6342 oe 378 410 ae 381 470 = 31 
222 366 292 +011 869 360 +009 871 - 431 ae 374 491 1 
223 359 309 rs 362 379 a 864 451 —°002 867 518 rae 2 
224 # 352 326 . ' $54 398 sas 356 471 aes 359 535 —:008 3 
225 345 344 +°010 346 416 oe 848 492 rt 851 556 aa < 
226 338 861 ea 888 485 Si 340 512 ex 343 578 as § 
330 ©6878 ~——s +009 330 454 = 332 532 e! 885 600 —:010 6 
+t 323 395 a 322 472 +007 324 562 —*003 827 621 oy 7 
229 315 413 cae $14 «491 jap 316 578 Ae 819 643 ro 8 
230 = =307 430 de 306 610 Sa 307 593 rhe 310 665 Be, 9 
231 299 447 oe 298 529 via 299 «24613 —'005 302 687 Re » 10 
232 291 465 a 290 547 a 291 634 a 294 708 —‘O1l $11 
233 283 4182 +'008 282 566. +006 283 654 = 286 730 «B12 
234 274 409 a 273 =-85 oe 214 674 aut 277 752 «=—012 £13 
235 266 517 + ‘007 265 603 ae 265 695 ie 268 773% a 7,14 
236 258 534 ote 257 622 +:008 256 715 — 006 259 795 as 15 
5 551 hs 249 «641 ee 247 «(785 oe 250 817 — ‘013 16 
at § a 568 +°006 240 659 ++°004 288 755 —'007 241 838 ss 17 
239 232 586 Si 231 678 as 229 776 es 232 860 —'014 18 
240 224 603 ie 223 699 Sg 220 796 ine 223 882 in 19 
241 215 620 §=+°005 214 716 # +003 211 816 — 008 213 +4904 ‘. 20 
242 # 206 638 es 205 784 2 202 8837 Se 204 925 —'015 21 
243 # 200 656 +°004 200. 752 &#&+°'002 201 856 — 009 201 948 te 22 
244 #4191 680 pas 191 >: 777 sig 192 881 i 192 974 —'016 e. 
245 = 181 705 a 181 802 te 182 907 A 182 1000 es oh 
246 171 729 + ‘003 171 827 +001 172 932 —'010 172 1027 yi 


Lat. 17° 
bo 
2g 2g 
23 aS 
S2.46¢ 
d.8 os 

a © 

+531 —47 
529 = &8 
526 = 70 
523 8&2 
520 94 
517 =: 1u5 
614 117 
611 129 
508 140 
604 1 52 
500 164 
496 175 
492 187 
487 199 
483 201 
479 222 
474 934 
469 246 
464 257 
459 269 
455 281 
450 292 
444 304 
439 316 
433 328 
427 339 
438 352 
432 375 
425 398 
418 422 
41L 445 
404 468 
897 491 
390 614 
383 538 
876 =6b1 
369 584 
361 =607 
353 ©6380 
345 654 
337 677 
329 700 
321 723 
312 746 
304 770 
296 793 
288 816 
279 =839 
270 = 862 
261 8386 
252 909 
243 932 
234 955 
225 978 
215 1002 
206 1025 
202 1048 
193 1075 
183 1101 
173 1128 


Total correctn. as 
fraction of a day. 
Hyderabad 


*e 


290 


Day of 
solar year. 


Lat. 13° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds, 


— 754 
778 
802 
827 
851 
876 
900 

91 924 

81 949 

71 «978 


6l 998 
51 1022 
41 1046 
31-1071 
21 1095 
13-1120 

2 1144 
1168 
20 1193 
29 1217 


38 1242 
1266 
58 1290 
67 1315 
78 13839 
88 1364 
98 1385 
1412 
1423 


1434 
14.44 
1455 
1466 
1477 
1485 
1498 
1509 
1520 
1531 


1542 
1552 
1563 
1574 
1585 
1596 
1606 
1617 
1628 
1639 


1646 
1660 
27 1671 
1682 
1693 
1704 
1714 
1725 
1736 
1718 


Long. 


a 
_ 
° 
a 
tb 

= 


=+ ‘012 


° 
— 
fm) 
=) 
< 


fraction of a day. 


Madras. 


Total correctn. as 


Sb 
7o 


eos 


— ‘010 


— "O09 


TABLE III.—SUNRISE AND :.NDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 13° to 17° N. latitude—cont. 


Lat. 14° 


Eqn. of time 
in seconds. 
©’s trop. long. 
in seconds, 


— 852 
877 
902 
927 
952 
977 

1002 

91 1027 

81 1052 

71 1077 


61 1102 
51 1127 
41 1152 
31 1177 
21 1202 
ll 1227 
2 1252 
1277 
20 1302 
1327 


38 1352 
1377 
58 1402 
67 1427 
73 1452 
88 1477 
98 1502 
1628 
1538 


1548 
1558 
1568 
1578 
1589 
1599 
1609 
1619 
1629 
1639 


1649 
1659 
1669 
1679 
1690 
1700 
1710 
1720 
173 


1740 


1750. 
1760 
1770 
1780 
1791 
297 1801 
L811 
1821 
1832 
1813 


fraction of a day. 


Nellore. 


Total correctn. as 


—'012 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds. 


— 958 
983 
1909 
1034 
1060 
1085 
1111 
1186 
1162 
1187 


1213 
1238 
1264 
1289 
1315 
1340 
1366 
1391 
1417 
1442 


1468 
1493 
1519 
1544 
1570 
1595 
1621 
1648 
1658 


1667 
1877 
1686 
1696 
1706 
1715 
1725 
1734 
1744 
1754 


1763 
773 
1782 
1792 
1802 
181i 
1821 
1830 
1840 
1850 


1859 
1869 
1878 
1888 
1898 
1907 
1917 
1926 
1936 
1915 


Visianagaram. 


Total correctn. as 
fraction of a day. 


tg 
s7Tb 


~ "022 


Bat. 16° 


of time 
ds. 
in seconds. 


in secon 
©’s trop. long. 


Eqn. 


+ 162— 1053 


1079 
1105 
1131 
1158 
1184 
1210 
1236 
1262 
1289 


152 
142 
132 
122 
112 
102 
92 
&2 
72 


1315 
1341 
1367 
1393 


62 
52 
42 
32 
22 
12 
2 1472 
—10 
20 
30 


39 1577 
49 
59 1629 
68 
79 
89 
99 
103 
110 


117 (1778 
124 
131 
138 
145 
162 
1598 
166 
173 
180 


187 
194 
201 1885 
208 
216 
222 
229 
236 
243 
249 


256 
262 
269 
276 
282 
289 
295 
302 
308 
31i 


fraction of a day, 


, Belgaum. ' 


Total correctn. as 


Eng. date. 


GAPON-OOOND 


November, 


December. 


Lat. 17° 


Egn. of time 
in seconds, 
©’s trop. long, 
in seconds, 


+ 163— 1155 


153 
148 
133 
123 


1181. 
1208 
1236 
1262 
113 1288 
103 1315 
93 13842 
83 1368 
73 1395 


63 1422 
53 1448 
43 1475 
33 
23 
18 1555 
2 1582 
—10 
20 
31 1662 


40 
50 
60 1742 
69 
&0 
90 
100 
102 
109 


116 
123 
130 
137 
144 
151 
158 
165 
172 
179 


186 
193 
200 
207 
214 


221 2019 


228 
235 
242 
248 


255 
261 
268 
274 
286 
286 
293 
300 
306 
309 


Total correctn. as 
fraction of a day, 
Hyderabad. 


y of 
solar year. 


Da 


Bat. 13° 


Eqn. of time 
in seconds. 
@’s trop. long. 
in seconds. 


— 321-1700 


324 1682 
327 1664 
330 1645 
833 1627 
886 1609 
839 1591 
342. 1573 
345 1555 
348 1537 


351 1519 
354 1501 
357 1488 
360 1464 
263 1446 
366 1428 
369 1410 
372 1392 
375 1374 
378 1356 


381 1338 
884 1820 
387 1302 
390 128% 
393 1265 
896 1247 
400 1229 
404 1211 
408 1198 


413 1176 
413 1137 
414 1098 
414 1058 
415 1019 
415 980 
416 941 
416 902 
417 862 
417 823 


28 784 
418 746 
419 706 
419 666 
420 627 
420 6588 
421 549 
421 6510 
422 470 
422 431 


392 
353 
314 
274% 
235 
196 


423 
423 
424 
424 
425 
426 
427 157 
428 118 
429 79 
430 40 
432 0 


Long. 
+ 1072” 
=+ 012 
of day. 


y: 


fraction of a da 
Madras. 


> Total correctn. as 


B55 


shes | 
ie a 


P aie 9 
o2) @),'@ 
. 


we 


"004 


+006 


TABLE III.--SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 13° to 17° N. latitude=cont. 


Lat. 14° 


Eqn. of time 
in seconds, 
©’s trop. tong, 
in seconds. 


—325 ~1793 


328 1774 
331 1755 
334 1735 
337 1716 
340 1697 
343 1678 
346 1658 
349 16389 
352 1620 


355 1600 
358 1581 
361 1562 
364 1542 
367 1523 
370 1504 
373 1485 
376 1465 
380 1446 
383 1427 


886 1407 
589 1388 
392 1369 
385 1349 
398 1330 
401 1311 
404 1292 
406 1272 
408 1253 


410 1232 
411 1191 
411 1150 
412 1109 
412 1068 
413 102 

413 986 
945 
904 
863 


822 
781 
740 
699 
658 
617 
576 
585 
494 
453 


412 
37] 
350 
289 
248 
207 
166 
125 
427 84 


Long, 
+ 1008” 
=+ 012 

of day. 


y- 


fraction of ada 


Nellore. 


f Total correctn. as 


~s 
tw Os 
Bro 


Lat. 15° 


Eqn. of time 
in seconds. 
©’s trop. long. 
in seconds, 


— 316-1894 


319 1874 
322 1853 
325 1832 
328 1811 
331 1790 
334 1770 
337 1749 
340 1728 
343 1707 


346 1686 
349 1666 
352 1645 
355 1624 
858 1603 
361 1582 
364 1562 
367 1541 
370 1520 
873 1499 


1478 
1458 
1487 
1416 
1395 
1374 
1354 
1333 
1312 


876 
379 
882 
385 
388 
891 


1292 
1249 
1206 


Long. 
+168 ” 
=+ 002 
of day. 


fraction of a day. 


Vizianagaram. 


® Total correctn. os 


— 
=S 
sTo 


I 
> © 
tw 
= 


hat. 16° 


Eqn. of time 
in seconde. 
©’s trop. long. 
in seconds. 


—314—1983 


317 1961 
320 1939 
323 1916 
326 1894 
329 1872 
332 1850 
334 1827 
337 1805 
340 1783 


343 1760 
346 1738 
349 1716 
352 1693 
355 1671 
358 1649 
361 1627 
364 1604 
367 1582 
370 1560 


373 1537 
376 1515 
379 1493 
382 1470 
385 1448 
388 1426 
391 1404 
395 1881 
399 1359 


402 1336 

403 1291 

403 1247 

404 1202 
404 1158 
405 1113 
405 1069 
406 1024 
406 980 
407 935 


891 
846 
802 
757 
713 
668 
624 
579 
535 
490 


407 
408 
408 
409 
4093 
410 
410 
411 
411 
412 


446 
401 
357 
312 
268 
223 


413 
413 
414 
414 
415 
416 
417 179 
418 134 
419 89 
420 49 
421 10 


Long. 

— 300” 
= - "003 
of day. 


ay. 


fraction-of ad 
Belgaum. 


Total correctn, as 


rob 
sae) 


! 
S 
© 
a 


Eng. date. 


BOR ROM RR 
RH OI 0) Crib G bo 


ayer ys 
GON OOCONOA tap 


March. 


4 
ge é 
ae \ 
Long, 
e 648” 
Lat. e F008 _ 
< of day, 4 
“eee 
oa: 
® we = a Be = 3 
£223 $34 
8 &S Sam 
Sf fs L28 
Al fw A E & > 
s © gék 
A.D. 
1000 — 
1400 
—812-2081 = 018 
315 2057 —017 
318 2033 sie 
821 2009 ws 
324 1986 Sen 
327 1962 =e 
830 1938 — 016 
333 1915 sep 
336 1891 as 
339 1867 a 
842 1844 -— ‘O15 
345 1820 aa 
348 1796 a 
351 1772 = 
354 1749 — 014 
357 1725 = 
360 1701 . E 
364 1678 =a 
367 1654 —°013 
370 16380 a 
374 1607 —°012 
377 1582 aae 
880 1559 —'01i 
883 1535 ae 
386 1512 —'010 
389 1488 ASS 
892 1464 —'009 
395 1441 oa 
397 1417 —-008 
399 1802 +e 
400 1346 —'907 
400 1299 Rte 
401 1253 a 
401 1206 — ‘006 
402 1160 as 
402 1114 — "005 
403 1067 = 
403 1021 —-004 
404 974 ie 
404 928 — 002 
405 882 +3 
405 885 — 001 
406 789 zs 
406 742 “000 
407 696 ae 
407 650 +001 
408 603 i 
408 557 +-002 
409 510 XG 
409 464 =e 
410 418 + 004 
410 871 = 
411 825 +005 
412 278 =e 
413 232 + 006 
414 186 ot 
415 1389 +007 
416 92 8 
417 46 + 008 
418 00 <e 


1 


292 


Day of 
solar year. 


SCOONOMhWh re 


Lat. 


in seconds. 


Eqn, of time 


18° 


©’s trop. long, 
in seconds. 


Long. 
ae 428’’ 


ead 
a 
“ & 

ao 


fraction of a day, 


Total correctn. as 
Satara. 


> 
5 


TABLE Il].—-SUNRISE AND INDIAN TERRESTRIAL LONGITULES 


TABLE III.<Sunrise from 18° to 22° N. latitude—cont. 


Lat. 19° _ 


Egn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


—405 +50 
403 100 
401 150 
400 200 
398 250 
3896 3800 
894 350 
392 +400 
390 450 
387 500 


385 550 
382 00 
380 650 
3877 700 
374 750 
371 800 
367 850 
364 900 
361 950 
357 1000 


354 1050 
350 1100 
346 1150 
342 1200 
338 1250 
334 1300 
330 1350 
326 1400 
322 1450 
354--.1500 


349 1527 
344 1563 
339 1580 
333 1607 
828 16384 
322 1660 
316 1687 
311 1714 
305 1740 
299 1767 


298 1794 
286 1820 
280 1847 
274 1874 
267 1900 
261 1927 
254 1954. 
247 1981 
241 2007 
284 2084 


227 2061 
220 2087 
2138 2114 
206 2141 
199 2167 
192 2194 
184 2221 
177 2248 
169 2274 
162 2301 
179 2328 
72-2821 


fraction of a day. 


Total correctn. as 
Poona. 


=sb 
Bey 


Lat, 


Eqn. of time 
in seconds, 


—401 
399 
398 
396 
394 
392 
390 
388 
386 
383 


381 
878 
376 
373 
37C 
867 


364° 


361 
357 
354 


350 
346 
342 
339 
335 
331 
327 
323 
318 
352 


847 
342 
336 
331 
325 
320 
314 
309 
303 
296 


291 
284 
278 
272 
265 
259 
252 
246 
239 
232 


226 
219 
211 
204 
197 
190 
183 
175 
168 
161 
179 
170 


20° 


©’s trop. long. 
in seconds, 


Long. 

— 476” 
= — ‘0055 

of day. 


fraction of a day. 


Nasik. 


Total correctn. as 


eb 


Eqn. of time 
in seconds, — 


— 397 
395 
393 
392 
390 
388 
386 
384. 
382 
879 


377 
374 
372 
369 
366 
863 
360 
357 
353 
350 


346 
343 
839 
335 
331 
327 
323 
319 
315 
349 


344 
339 
334 
328 
323 
317 
312 
306 
300 
294 


288 
282 
276 
270 
263 
257 
250 
244, 
237 
230 


224 
217 
210 
203 
196 
189 
181 
174 
167 
159 
179 
170 


©®’s trop. long. 
in seconds. 


+ 54 
107 
161 
215 
269 
323 
Sut 
431 
485 
539 


592 
646 
700 
754 
808 
862 
916 
970 
1024 
1078 


1131 
1185 
1239 
12938 
1347 
1401 
1455 
1509 
1563 
1616 


1646 
1€75 
1705 
1735 
1764 
1794 
1824 
1854 
1883 
19138 


1943 
1972 
2002 
2032 
2061 
2091 
2121 
2151 
2180 
2210 


2240 
2269 
2299 
2329 
2858 
2388 
2418 
2448 
2477 
2507 

2536 

2530 


ye 


fraction of a da 


Nagpur. 


Total correctn. as 


~ Sb 
BEE 


March. 


April. 


May. 


Eng. date. 


10 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds. 


+56 
111 
167 
228 
278 
334 
390 
445 
50L 
557 


612 
668 
724 
779 
835 
891 
946 
1002 
1058 
1114 


1169 
1225 
1281 
1336 
1392 
1448 
1603 
1559 
1615 
1672 


1703 
1734 
1766 
1797 
1828 
1859 
1890 
1922 
1953 
1984 


2015 
2046 


2078 | 


2109 
2140 
2171 
2202 
2234 
2265 
2296 


2327 
2358 
2390 
2421 
2452 
2483 
2514 
2546 
2577 
2608 
2640 
2635 


Total correctn. as 
fraction of a day. 
Baroda. . 


~ Sb 
Bp 


Day of 
solar year. 


Eqn. of time 
in seconds. 
©’s trop. long. 
in seconds. 


—162 + 2213 
163 2205 
146 2198 
135 2190 
126 2182 
117 2175 
108 2167 

99 2160 


90 2152 


80 2144 


7k: S187. 
62 2129 
53 2122 
43 2114 
38 2106 
24 2099 
15 2091 
5 2084 
+4 2076 
14 2086 


23 2061 
83 2053 


TABLE III.—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 18° to 22° N. latitude—cont. 


fe 
—— 095 Bat. 19° 
of day. 


23 
as 2 
eS) © a a 
fey. 2S 
oe ae aS 
of2g s 3 £ o 
fe ae ok 
Shin SF 25 
fo om sO 
A.D. 
1000 — 
1400, 
+°O018 -—162+2384 
ne 153 2306 
Tf 144 2300 
ee 185 2292 
oo 126 2285 
oes 117 (2278 
bes 108 2271 
° 99 2264 
tee 89 2257 
80 2250 
a 71 2243 
see 6I 2236 
eee 53 2227 
42 2221 
Se 33 2214 
’ 24 2207 
eco 15 2200 
eee 5 2193 
Bad +4 2186 
soe 138 2179 
+ ‘017 23 2172 
ate 82 2165 
cs 42 2158 
51 2150 
ay 60 2143 
+°016 70 2136 
ves 79 2129 
eee 88 2122 
a 106. 2116 
a 116 2088 
+015 126 2060 
eee 186 . 2088 
eee 146 2004 
ie, 156 1976 
sy 166 1948 
tes 175 1920 
+°'014 185 1892 
eee 194 1864 
a 204 1836 
E 263 1808 
223 1780° 
232 1762 
+013 242 1724 
Ri 251 1696 
a 260 1668 
+012 269 1640 
iss 278 1620 
. 287 1584 
295 1556 
4 804 1528 
a 312 1500 
: 321 1472 
+011 329 1444 
td 338 1416 
eae 346,, 1388 
vai 354 1360 
ip 362 1332 
+010 869 1304 
Me 373 1276 
ys 881 1248 
5a 388 1222 
hi 396 1195 
+009 403 1169 


— 460" 
= —'005 
of day. 


fraction of a day, 


Poona. 


Total correctn, as 


zeb 
sPo 


+ 
a) 

= 

© 


+018 


+017 
+016 


ooo 


Lat. 20° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds, 


—162 + 2415 

163 2409 
2402 
2396 
2390 
2383 
2377 
98 2370 
89 2364 
80 2858 


71 2351 
61 - 2345 
53 2338 
42 ~2382 
383 2326 
24 2319 
15 2313 

5 23806 
+4 ° 2300 
13 2294 


23 2287 
32 2281 
42 2274 
51 2268 
60 2262 
70 2255 
79 2249 
88 2242 
2236 
2207 
2179 
2150 


2122 
2098 
2064 
2036 
2007 
1979 
1950 
. 1921 
1893 
1864 


1836 
1867 
1778 
1750 
1721 
1693 
1664 
16385 
1607 
1578 


1550 
1521 
' 1492 
1464 
1435 
1407 
1378 
1348 
1320 
1293 
1265 


Y. 


fraction of ada 
Nasik. 


Total correctn. as 


~ 
a SP 
e799 


So 
220 
bo 
(ea 


soe 


Lat. 21° 


Eqn. of time 
in seconds. 
©’s trop. long. 
in section. 


—161 + 2524 

152 2518 
2512 
2500 
2501 
2495 
2489 
98 2483 
89 2477 
80 2471 


70 2465 
61 2459 
53 2453 
42 2447 
33 2442 
24 2436 
15 2430 
5 2424 
+4 2418 
18 2413 


23 2406 
32. 2400 
42 2394 
51. 2888 
60 2383 
69 23877 
79 2871 
88 . 2365 
2360 
2331 
2302 
2272 


2243 
2214 
2185 
2166 
2126 
2097 
2088 
2089 
2010 
1980 


1951 
1922 
1893 
1864 
1834 
1805 
1776 
1747 
1718 
1688 


1659 
1630 
1601 


1542 
15138 
1484 
1456 
1427 
1397 
1368 


1572 © 


Long. 
ee Lat. 22° 
of day. 
& 
ae ys) 
s ° =| no 
See $ ge ss 
o.° Py 3 we O i ° 
_ 2 ° oo fo 
ge be =| Alas q 
ae ee Se 
= ee] ey © 
A.D. 
1000— 
1400, 
+°035 26 —161+ 2630 
‘i 27 152 2624 
Se b 28 143 2619 
= 3 29 134 2614 
F 30 125 2609 
Ss 31 116 2604 
mae 1 107 2598 
a: 2 98 2598 
+ 036 3 89 2588 
fe 42 79 2583 
ae 5 70 2578 
ai 6 61 2572 
aa 7 53 2567 
% 8 42 2562 
es 9 83 2557 
Ss 10 24 2552 
7 il 15 2546 
“a 12 5 2541 
3 13 +4 2536 
ca 14 13 2531 
im ¢ 15 28 2526 
ha 5 16 32 2526 
Ss "™ 17 42 2515 
+'035 18 51 2510 
oan 19 60 2505 
as 20 8 69 2500 
+°084 21 79 2494 
a 22 88 2489 
= 23 107 2484 
sé 24 117 2454 
Sa 25 127 2424 
= 26 137 2395 
+033 27 147 2365 
ee 28 167 2335 
oe 29 167 2305 
ae 30 177 2275 
=, 1 187 2246 
+082 2 196 2216 
me 3 205 2186 
Ke 4 215 2156 
+031 ‘5 224 2126 
Be G 234 2097 
+°030 7 243 2067 
ey 8 253 2037 
Z 9 261 2007 
ee 10 271 1977 
_ . 11 280 1948 
i? 12 289 1918 
ide 2 183 297 1888 
= 14 3806 1858 
+ 029 15 315 1828 
Pa 16 324 1799 
ae 17 332 1769 
+ 028 18 340 1739 
ne 19 348 1709 
we 20 357 1679 
a 21 364 1650 
te 22 372 1620 
+°027 23 879 1590 
ia 24 387 1560 
+ ‘026 25 395 1529 
a 26 408 1498 
Bd 27 410 1467 


y- 


Totel correcin. as 
fraction of a da 
Baroda, 


a 
sip 
S79 


. * I 
Bee S 
~ 


* 


Lat. 18° 
Le to . 
BB ge 53 
eh 28 63 
Ga: ==2. es 
e 4&8 2 
=] © 
4126+408 +1049 
A837 416 1024 
128 421 1000 
129 428 975 
130 435 950 
131 441 926. 
1382 447 gol 
133 453 876 
134 459 852 
135 465 827 
336 471 802 
137 4760 86777 
138 488 753 
439 487 728 
2140 492 703 
141 497 679 
143 502 654 
143 507 629 
444 6511 605 
248 516 580 
1246 620 586 
147 524 630 
148 529° 6508 
149 532 481 
180 536 436 
281 589 482 
E52 519 408 
153 522 395 
154 523 382 
1855 529 368 
156 531 355 
187 583 342 
LS& 586 329 
159 538 316 
1G0 540 3808 
161 542 289 
162 543 274 
163 545 263 
36@ 547 250 
3165 548 286 
4166 548 223 
167 549 210 
268 550 197 
169 551 184 
a70 561 170 
471 551 157 
172 552 144 
173 551 181 
274 551 118 
175 6551 104 
176 550 91 
177 549 78 
178 548 65 
172 548 52 
180 547 88 
181 545 35 
182 544 12 
183. 542 0 
184 541 -14 
186 639 27 
286 537 4l 


Total correctn. as 
fraction ofa day. 


G Satara. 


id 


TABLE III.—Sunrise from 18° to 22° N. latitude—cont. 


Tat. 19° 
2, 
ie 
Ss £8 
a2 «2 
a © 
+410 + 11438 
417 1116 
424 1090 
430 1064 
437 1038 
443 1011 
450 9865 
456 969 
462 932 
468 906 
474 880 
479 853 
485 827 
490 801 
495 775 
500 748 
505 733 
516 696 
514 669 
519 648 
528 617 
627 590 
532 564 
. 586 538 © 
539 512 
842 485 
523 460 
526 445 
629 430 
532 416 
5384 401 
5386 = 886 
538 871 
540 = 856 
542 B42 
544 327 
546 312 
547 297 
548 282 
550 268 
551 268 
553 238 
558 223 
554 208 
554 194 
554 179 
554 164 
564 149 
654 184 
554 120 
554 105 
6538 90 
552075 
55 60 
550 446 
648 31 
647 16 
545 0 
544 ~15 
542 = 8 
540 48 


Long. 
— 460” 
=~ "005 
of day. 


fraction of a day. 


S?U Poona. 


Total correctn. as 


Lat. 20° 
ou 
BS ra 
$9 a. S 
32 £8 
dA of 
| © 
+413 + 1237 
419 1209 
426 1182 
438 1154 
440 1126 
446 1099 
452 1071 
459 1043 
464 1016 
470 988 
476 986 
482 933 
487. 9065 
493 877 
498 840 
603 832 
508 794 
513 766 
517 739 
622 711 
526 683 
530 §=6685 
585 628 
5389 §©©600 
542 672 
545 546 
527 =6516 
530 499 
633 =. 483 
536 466 
538. 450 
540 6483 
542 416 
544 400 
646 3&3 
548 367 
549 360 
551 383 
653 317 
554 300 
654 284 
555 2067 
R56 250 
557 3-234 
557-217 
557 201 
657 184 
557 ~=—s-:167 
557 161 
557 181 
557 «118 
557 101 
555 BA 
554 68 
653 61 
651. $5 
550 18 
549 0 
647 —l7 
545 34 
543 62 


=— "0055 
of day. 


Total correctn. as 
fraction of a day. 


Gat. 21° 
a os 
oO a 
He 3 
SS 8 
62 £8 
af 28 
a © 
+416 +1339 
422 1809 
429 1280 
435 1251 
4423 1222 
447 “1192 
455 1162 
461 1184 
467... 1104 
473 1075 
479 1046 
485 1016 
490 987 
496 958 
501 929 
506 899 
511 870 
616 841- 
520 811 
525 782 
629 753 
534 723 
588 694 
542 665 
545. 686 
548 606 
6831 576 
584 657 
537. 639 
540 620 
542 502 
544 483 
546 «464 
548 446 
550 427 
552 409 
553 890 
555 371 
557 - 353 
558 334 
558 316 
569 297 
560 278 
561 260 
56h 241 
561 223 
561 204 
561 185 
561 167 
561 148 
561 130 
560° 111 
559 92 
558-74 
557 sé 
5552 87 
554 18 
554 0 
552 --19 
650 = 88 
548 3=s«&&S 


Total correctn. a8 
fraction of a day. 


a 
9 


TABLE IlI.—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


July. 


August. 


September. 


Eng. date. 


OCOn AAkOKWHrOOD 


hat. 22° 
Se 
#3 2% 
23.88 
Sg fs 
bf =e 
Bee 
+417 +1436 
424 1405 
431 1375 
438 1344 
445 1318 
451 1282 
457 1251 
464 1220 
470 1189 
476 1188 
482 1127 
487 1006 
498 1066 
499 1035 
504 1004 
509 973 
514 942 
519 911 
523 880 
528849 
533 818 
536787 
540 757 
544 726 
548 695 
552 664 
535 632 
538 612 
641 591 
544 571 
546 550 
548 530 
550 «510 
553 489 
554 409 
556 448 
557 428 
559 408 
56l = - 387 
562 387 
562 348 
563 326 
564 306 
565 285 
565 265 
585244 
565 =. 224 
565 204 
565 183 
565 163 
565 142 
564 122 
568 (108 
562 81 
561 61 
559 40 
558 20 
568 0 
556 21 
55443 
553° 63 


Total correctn, as 
fraction of a day. 
Baroda. | 


ob 
ss 


Day of 
solar year. 


Lat. 


Eqn. of time 
in seconds. 


18° 


©’s trop. long. 
in seconds, 


a 


fraction of a da 


Total correctn, as 
Satara. 


oP 
Sy 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE ITI.—Sunrise from 18° to 22° N. latitude—cont. 


Lat. 19° 


BBs 
ge 28 
38 368 
a5 — £ 
SB © 

+538 —6l1 
536 76 
533 «92 
530 107 
527 122 
524 138 
521 38153 
618 168 
515 184 
511 199 
507 214 
503 229 
402 245 
494 260 
490 278 
486 291 
481 306 
476 321 
471 337 
466 352 
402 367 
457 382 
451 898 
446 4138 
440 428 
434 444 
443 460 
437 486 
430 513 
423 6389 
416 565 
409 692 
402 618 
395 644 
388 670 
881 697 
374 728 
366 749 
358 776 
350 802 
342 928 
334 854 
326 86881 
817 907 
309 86933 
301 960 
298 986 
284 1012 
275 10389 
266 1065 
257 1091 
248 1117 
239 1144 
230 1170 
220 1196 
211 1223 
203 1248 
194 1276 
184 1304 


Long. 
—460" 
= —-005 
of day, 


fraction of a day. 
Poona. 


Total correctn. a8 


eb 


Lat. 20° 
act. 
m = 
e322 
e3 88 
a8 ag 
B® 
+641 —69 
539 86 
536 103 
5388 120 
530 »=61388 
527 156 
624 172 
521 189 
518 206 
514 224 
510 = 241 
506 258 
502 275 
497 292 
498 310 
489 327 
484 344 
479 361 
474 378 
469 396 
465 413 
460 480 
454 447 
449 464 
443 482 
437 499 
446 516 
440 544 
433 571 
426 599 
419 627 
412-654 
405 682 
398 710 
391 738 
384 765 
377 793 
369 821 
3861 848 
353 876 
845 904 
337 931 
329 959 
320 987 
812 1015 
304 1042 
296 1070 
287 1098 
278 1125 
269 1153 
260 1181 
251 1208 
242 1236 
233 1264 
223 1292 
214 1319 
203 1348 
194 1377 
184 1405 
174 1484 


fraction of a day. 


Nasik. 


Total correctn. as 


Lat. 21° 
aes 
ge 24 
So a2 
Ss ge 
= 2 8 
25] © 
+6546 —77 
544 96 
641 115 
538 184 
535 154 
532 173 
529 192 
626 211 
623 230 
519 250 
515 269 
511 §=288 
507 307 
5 326 
4. 846 
494 365 
490 384 
484 403 
479 422 
474 442 
470 «461 
465 480 
459 499 
454 618 
448 5388 
442 557 
449 576 
443 605 
436 686 
429 664 
422 603 
415 722 
408 752 
401 781 
384 810 
387 =6©840 
380 869 
372 895 
364 928 
356 957 
848 986 
340 1015 
332 1045 
323 1074 
315 1103 
807 1133 
298 1162 
290 1191 
28i 1221 
272 1250 
263 1279 
254 1308 
245 1338 
236 1367 
226° 1396 
217 1426 
208 1456 
194 14865 
184 1514 
174 1644 


Total correctn. as 
fraction of aday. 


Eng. date. 


APWONHOOONG  Cbw@or 


eyeyer ty) 


November. 


Lat. 22° 
2 eae 

3] = 
ae 23 
Ss £8 
8 ae 

<5) © 
+550 —84 
548 105 
545 127 
542 148 
539 169 
£36 190 
533 -- 211 
530 232 
527 253 
523 274 
519 295 
515 316 
511 338 
506 3869 
502 380 
498 401 
493 422 
488 443 
483 464 
478 485 
474 506 
469 527 
463 549 
458 570 
452 591 
446 612 
451 632 
445 663 
4388 694 
431 725 
424 756 
al7 786 
409° 817 
402 848 
394 879 
886 910 
878 941 
370 972 
362 1003 
354 1034 
345 1065 
837 1095 
829 1126 
$20 1157 
811 1188 
803 1219 
294 1250 
284 1280 
275 1312 
266 1843 
257 1374 
248 1404 
2388 1435 
229 1466 
219 1497 
210 1528 
204 1560 
195 1590 
185 1620 


295 


Long. 


i 
Me 
} 
ok 
Pe 


of day. 


te Total oorrectn, as 
fraction of a day. 
SO Baroda. 


5 


Day of 
solar year. 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 18° to 22° N. latitude—cont. 


Long. Long. Long. Long. Long. 
o. = 4287 0 460% o —476" e +800" e 6-616 
hat. 18° —*), That. 19° ‘p95 Tet. 20° _""oosg  Kemt. 21° oop Lat. 22° __-o07 
of day. of day. of day. of day. of day. 
a3 a 2 a5 ps 
ae. ie wo. «ye aa gz . wo 4 The iy Sy es 
a. ¥Y 8 . a ~~ 8 m oa ®t on Sea Teele > om ea a 
fe 22 bs, $2 22-83 83 32 $3 G2 ee 6s 8 0 eee 
-2 2 888 Se Se-g3d 5¢ 62 Sha se Ep saa © peepee 
SS -f8 °%28 GS gf an ts £8 [ee oe ee » (8 See 
dg of S28 da me $25 de wpa 228 da se 325 8 go =8 238 
ro) gum F : eum § © rates a © ag = © Eine 
A.D. A.D. A.D. AD 
1000 — 1000 — 1000 — 1000 — 1000 — 
1400 1400 1400 1400 1400 
+163 —1258 —*020 —164—1360 —"02% + 164—1462 -—'023 +164 —1573 —*010 26 +165-1679 —‘028_ 
153 1285 —021 154 1388 Ee 154 1491 — "024 154 1602 —011 , 27 185 176625 
143 1318 a 144 1416 —'023 144 1520 ie 144 1631 RE S38 145 ie = 
138 1340 —022 134 1444 a 1384 1548 — "025 184 1660 -—013 A2Q9 135 1769 —°029 
123 1368 = 124 1472 ee 124 1577 oe 124 1690 a 30 125 1798 Ba! 
118 1895 —'023 114 1600 —"024 114 1605 —"026 114 1719 = 1 115 1828 —-030 
108 1423 as 104 1528 wa 104 1634 xe 104 1748 —-013 2 10 16> 2 
93 1450 wa 94 1556 _—"025 94 1663 —°027 94 1777 —'014 3 95 1888 —031 
88 1478 —'024 84 1584 = 84 1691 Sse 84 1806 Eu 4 85 1918 a 
73 1505 33 74 1612 —'026 74 1720 Re 74 1836 J 5 75 1947 —"032 
63 1533 —'025 64 1640 = 64 1748 —°028 64 1865 —'015 6 68 1977 sds 
58 1560 a5 54 1668 —"027 64 1777 dis 54 1894 ae 7 55 2007 —:033. 
43 1588 —026 44 1696 as 44 1806 — ‘029 44 1928 —°016 8 44 2037 = 
88 1615 za 34 1724 ae 34 1834 sis 34 1952 me 9 34 2067 —034 
238 =: 1643 —°027 24 1752 —‘028 24 1863 —*030 24 1982 —"017 10 24 2096 7 
13 +1670 = 14 1780 son 14 1891 5 14 2011 A 11 14 2126 = 
2 1698 —*028 2 1808 —029 2 1920 —°031 2 2040 — ‘018 12 2 2156 —-035 
—10 1725 = —10° 18862" 43 -—10 1949 SS -10 § 2069 an 13 -1) 2186 ss 
20 1753 =i 20 1864 oa 20 1977 —-032 20 2098 ee 14 20 2216 —-086 
31 1780 pe 32 i892 ee 32 2006 = 32 2128 ae 15 82 2245 a 
40 1808 = 41 1920 —"030 41 2034 Se 41 2157 —"019 16 42 2275 re 
50 1835 —"029 51 1948 até 51 2063 = 51 2186 ee 17 52 2305 Ls 
ee > re 61 1976 sce 61 2092 =a 6] 2215 24 2318 63 2335 Ke 
69 1890 =e 70 2004 ne 70 2120 2a 70 2244 ee 319 178 2365 5. 
80 1918 i “81 +2082 ae 81 2149 oer 8I 2274 ee £20 84 2394 ‘037 
90 1945 —'030 91 2060 = 91 2177 — 033 Ol apne S21 94 2424 Se 
100 1973 ae 101 2088 = 101 2206 101 2382 oe AZS 104 2454 = 
102 2000 = 102 2116 at 104 2236 ie 101 2360 —*020 23 101 2484 i 
109 2008 cs: 109 2123 a 108 2242 ase 107 2366 Se 242 .107 2489 ~~ ... 
115 2015 = 115 2130 —'031 114 2249 sca 114 2872 se 25 114 2494 —-038 
122 2028 Sas 122 2137 a 121 2255 a; 120 2878 sid 26 i120 2500 <a 
129 2080 ane 129 2144 —°032 128 2262 ee 127 2384 ane 27 127 2505 a 
185 2038 —"031 135 2151 a 1384 2268 — 034 1383 238¥ ee 28 183 2510 - 
142 2046 a 142 2169 = 141 2274 a 140 23895 a 29 140 2515 ie 
149 2053 as 149 2166 = 148 2281 aS 146 2401 atk 830 146 2520 ed 
155 2061 ac 155 2173 —'0383 154 2287 = 153 2407 a 31 158 2526... 
162 2068 5a 162 2180 se 161 2294 = 159 2413 be 1 159 2531 Je 
169 2076 = 169 2187 = 168 2300 ows 166 2419 i 2 166 2536 ie 
175 2084 —'032 175 2194 ae 174 2306 = 172 ©2425 —'021 3 172 2541 —-089 
182 2091 = 182 2201 es 181 28138 —*035 179-2431 = 4 179 2546 a 
189 2099 aoe 189 2208 Ses 188 2318 a 185 2487 ss 5 185 2552 ae 
195 2106 = 195 2215 —'034 194 2326 < 192 2448 es G 192 2557 ae 
202 2114 iS. 202 2222 5, 201 2332 si 198 2448 s b, 7 198 2562 Sis 
209 2122 = 209 2230 4 208 2338 = 205 2454 ar Ss 8 205 2567 ... 
215 2129 "033 215 2287 + 214 2345 es 21L 2460 cA = 9 211 2572 ... 
222 2137 es 222 2244 fiz 221 2351 — 036 218 2466 tA £10 218 2578 a 
229 2144 = 29 2252 es 228 23.8 “at 224 2472 ee 11 224 2583 —-040 
235= 2162 == 235 2258 Ne 234 2864 Rae 231 2474 ES 12 281 2588 oe 
242 2160 = 242 2265 - 241 2370 Sie 238 2484 13 237. 2593 aa 
249 2167 a 249 2272 a 248 2377 aie 245 2490 — 022 14 244 2598 —-0389 
255 2175 3 258 2279 = 254 23883 — "035 252 2496 a 15 250 2604 4% 
262 2182 os 262 2286 <7 261 2890 st 259 2502 a 16 257 2609 ea 
269 2190 23 269 2295 oa 268 2896 266 2508 a8 17 268 2614 a 
276 2198 — 032 275 23801 —'0383 274 2402 =e 272 2513 32 18 270 2619 + 
283 2205 = 282 2308 ee 281 2409 a 278 2519 — ‘021 19 276 2624 —*038 
290 2213 soe 289 2815 Se 288 2415 —"034 284 2525 << 20 283 2630 sai 
297 2220 a 295 23822 ee 294 2422 ee 290 2581 it 2i 289 2635 +2 
304 2228 = 302 2328 a 300 2428 ae 297 — 2536 —"020 22 295 2640 —-087 
307 2203 —'031 305 2301 —'032 303 2400 = 390 =. 2506 ae 23 298 2609 oa 


Bat. 18°, 

" do 
SS a3 2s 
mm 38 as 
ag 38 38 
$ «<s =8 

s © 
306 —310 —2178 
307 313 2152 
308 316 2127 
309 319 2102 
310 3822 2077 
311 325 2052 
312 328 2026 
313 3381 2001 
314 334 1976 
315 337 1951 
316 340 1926 
317 343 1900 
318 346 1875 
319 349 185 
320 352 1825 
321 355 1808 
322 68 1774 
323 361 1749 
324 364 1724 
325 ~367 1699 
326 370 = 1674 
327 373 1648 
328 376 1623 
329 379 1698 
330 382 15738 
331 385 1648 
332 388 1522 
333 391 1497 
334 392 1472 
335 395 1448 
336 395 1400 
337 396 1351 
338 396 1303 
339 397 1255 
340 397 1206 
341 398 1158 
342 398 1110 
343 399 1026 
344 399 1013 
345 400 965 
346 400 917 
347 401 868 
348 401 820 
349 402 772 
350 402 723 
351 403 675 
352 403 627 
353 404 579 
354 404. 630 
355 405 482 
356 405 . 434 
357 406 385 
358 406 337 
359 407 259 
360 407 240 
361 408 192 
362 408 144 
363 409 96 
364 409 48 
365 409 0 


TABLE HI.—SUNRISE AND INDIAN TERRESTRIAL. LONGITUDES 


Total correctn, as 
fraction of a day. 
Satara. 


et 


TABLE III.—Sunrige from 18° to 22° N. latitude=cont, 


Lat. 19° 
Oo ® 2 
3 "3 
~ Qa 
38 23 
a. =A 
Ss © 
—308 —2275 

311 2268 

314 2221 

317 2194 

320 21638 

328 2141 

326 2114 

329 2088 

832 2061 

335 2034 

388 2008 

341 1981 

844 1954 

347 1927 

350 1901 

353 1874 

356 1847 

359 1821 

862 1794 

365 1767 

368 1741 

871 1714 

374 1687 
877-1660 

380 16384 

883 1607 

385 1580 

887 1554 

389 1527 

391 15c 

391 1450 

3892 1400 

392 1350 

393 1300 

3938 1250 

894, 1200 

894 1150 

895 1100 

395 1050 

896 1000 

396 950 

897 900 

397 850 

398 800 

898 750 

399 700 

899 65C 

400 600 

400 550 

401 500 

401 450 

402 400 

402 350 

4038 300 

403 250 

404 200 

404. 150 

405 100 

405 50 

405 0 


=e Leah 
- 5 — 476 
=--095 Wat. 20° _ — ooss 
of day. of day. 
m ,° Pye 
“3 ween 
=| q atv 
f2 sa fa Gs 
Sees 2 oe = = od 
8294 43 #8 séa 
= OF om ae 228 
ae 3 9S ies, 2 8 3 22 
anh 3 @. ae 
A.D. A.D. 
1000 — 1000 — 
1400 1400 
—"032-—806 —2872 —'g34 
a 309 2344 —-032 
—081 312 2816... 
= 315 2287 ; 
318 2269 —-032 
= 821 9981 = 
—030 324 2208 : 
327... B175.— 081 
ae 330 2147 
—029 333 2119 
ee 336 2091 —-030 
ss 339 20638 —. 
342.2085 2a 
ae 345 2006... 
—"028 3843 1978 —-029 
351 1950... 
ba 854 1922 ... 
—'027 357 1894 ... 
860 1866 —-028 
363 1838 ; 
—'026 866 1810 —:027 
—'025 369 1782 “<. ° 
we 372 1754 —'026 
—'024 875 1725 —:025 
ts 8712221697 
ai 379 1669 —*024 
=*023 881-1641 ==, 
—'022 383 1613 —:'023 
ak 385. 1585-2 ne 
—‘021 387 1556 —:‘022 
3 387 1504 —-021 
—'020 888 1452 “—"020 
888 1400... 
—019 389 1348 —-019 
—018 389 1296 .. 
es 390 1246 — 018 
-'017 890 1198 —°017 
ies 891 1141 seh 
-'016 891 1089 —‘0i16 
892 1037 ies 
= 015 392° 985 ~—*015 
—014 398 988 ~ i. 
ah 393 881 —'014 
-'013 894 829 —-013 
894 LA De 
—‘012 395 726 —'012 
—Oll 895 674° 2x 
f 396 622 —‘Oll 
—'010 396 570 —°'010 
us 397-518... 
- "009 397 466 ... 
398 414 —-009 
—'008 3898 362 -:'008 
—007 399 310 —*007 
399 LOB =~ est 
~006 400 207... 
400 155 —'006 
—'005 401 103. —‘005 
—'004 401 51 —'004 
401 0 


Lat.21° 
ce. 
o @ mn 
eee 
» 8 Q,0 
38 £3 
B.f 8 
ry © 
= 308° ~8477 
306 2447 
309-2417 
312 2388 
315 2368 
318 2398 
321 2298 
324 2249 
327 2239 
880 2209 
333 2180 
336 2150 
339 2120 
342 2090 
345 2061 
348 2031 
351 2001 
354 -1972 
367 1942 
360 1912 
363 1883 
366 1853 
369 1823 
371 1793 
373-1764 
375 1734, 
377-1704 
379 1675 
881 1645 
388 1616 
383 1562 
384 1508 
884 1454 
385 1400 
885 1346 
886 1293 
386 1239 
387 1185 
387.1132 
388 1077 
388-1028 
339 969 
389 91 
390 861 
390 807 
391 "54 
391 700 
392 646 
392 592 
393 538 
393 484 
394 430 
394 376 
395 $22 
395 268 
396 215 
$96 161 
397 107 
397 53 
397 0 


ay. 


Total correctn, ag 
fraction of ad 
Nagpur. 


March. 


Eng. date. 


Lat. 22°. 
; f 
= . 
gS oe 
=~ | q 
5 : 
a > 5-3 
ca 58 
ad aa 
oem mn 
| “i 


24 —301-—2578 


304, 
307 
310 
313 
316 
319 
322 
325 
328 


B31 
334 
337 
340 
343 
346 
349 
352 
355 
358 


361 
363 
365 
367 
369 
371 
373 
375 
877 


879 
379 
380 
380 
381 
381 
382 
882 
383 
388 


334 
384 
385 
385 
386 
386 
387 
387 
388 
358 


389 
389 
890 
390 
391 
391 
392 
392 
393 
393 
393 


2546 
2515 
2484, 
2453 
2422 
2390 
2359 
2328 


2297 © 


2266 
2224 
22038 
23172 
2141 
2110 
2078 
2047 
2016 
1985 


1954 
1922 
1891 
1860 
1829 
1798 
1766 
1735 
1704 


1672 
1616 
1561 
1505 
1449 
1393 
1338 
1282 
1226 
1171 


1116 
1059 
1004 


fraction of a day. 


Baroda. 


S 


{> Total correctn. as 


8 


1400 


298 


Day of 
Solar year. 


© 06 NO) Gr ih @ BO 


10 


Lat. 23° 
Fae 
o o 2 
fa 79 
oa 3 & 5° 
S23 £8 
aq os 
Eee) 
+58 
387 115 
385 173 
384 230 
382 288 
380 346 
879 403 
376 461 
374 518 
372 576 
369 34 
367 691 
364 749 
362 806 
359 864 
356 922 
353 979 
350 1037 
246 1094 
348 1152 
340 1210 
338 1267 
336 1325 
3384 13882 
332 1440 
330 8=6©1498 
328 1555 
326 ©1613 
224 1617 
322 1728 
320 1762 
318 1795 
316 1827 
314 1859 
312 1892 
310 1925 
307 1958 
302 1990 
296 2024 
290 2057 
284 2990 
278 2123 
272 2155 
266 2187 
259 2220 
263 2253 
246 2286 
240 82318 
234 2352 
227 2385 
220 86.2418 
214 2451 
207 82483 
200 2515 
193 2548 
186 2581 
178 2614 
174 2646 
171 2679 
167 2712 
163 2744 
169 2740 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


Long. 
—20" Bat. 24° 
= — ‘000 ; 
of day. 
3 be 
ee gl a 
o a 
os. 29 -% 
a ae aa 
os 0 Se §& 
3 oe sa ed 
SER sH 37 
= ra) © 
A.D. 
1000 — 
1400 
+003 384 +60 
ae 383 119 
+'004 881 179 
+005 380 238 
ae 378 298 
+°006 376 358 
+°007 3874 417 
ec 372477 
+°008 37 536 
+°009 368 696 
=; 365 656 
+'010 363 £715 
+'O1l 360 776 
Se 357 = 834 
+°012 355 894 
+°013 352 954 
ae 349 1013 
+°014 346 1073 
+°015 343 1132 
+°016 339 1192 
ie 335 1252 
See 333 1311 
+017 331 1371 
Sie 329 1430 
+°018 326 1490 
- 324 1550 
AS 322 1609 
+°019 320 1669 
BS 318 1728 
316 1788 
eae 814 1823 
+°'020 312 1857 
: 31° 1892 
+°O21 308 1926 
<a 305 1960 
ees 3803 1995 
+'022 301 2029 
ee 299 2064 
+°023 293 2098 
+'024 287 2132 
a 282 2167 
+°025 275 2201 
Een 269 2235 
+°026 263 2270 
257 2304 
+°027 251 2339 
ove 244 2373 
. 238 2407 
+°028 232 2442 
ais 225 2476 
Ke 218 2411 
se 212 2545 
+*029 205 2579 
= 198 2614 
i 191 2648 
184 2682 
177 «2717 
: 174 2752 
ie 171 2786 
8 167 2820 
aS 163 2856 
ae 159 2852 


TABLE III.—Sunrise from 23° to 27° N. latitude. 


Long. 
— 876” ° 
of day. 
‘an 
a . 
fa of Fs 
2x8 ga Qa 
poB sss "8 
Sean Seo Ss 
i becah 
os & 2 2 
gf4 §° © 
A.D. 
1000 — 
1400 
~—°007-—380 +62 
—'0C6 379 123 
on 377 185 
—005 375 247 
—"004 374 308 
se 372 370 
—°003 370 432 
—‘002 368 494. 
—"001 365 555 
ai 363 617 
‘000 361 679 
x 358 740 
+001 356 802 
+'002 353 864 
+°003 350 25 
ace 348 987 
+'004 345 1049 
+°005 342 1111 
+°006 338 1172 
a4 336 1234 
+'007 334 1296 
ses 332 1357 
+008 330 1419 
s 32 1481 
sas 826 1542 
+009 324 1604 
es 322 =©1666 
+°010 320 1728 
ee 318 1789 
x 316 ©1852 
+°O11 314 1888 
és 312 1924 
+°012 310 1960 
S 308 1997 
if: 3806 2082 
+'013 304 2068 
+014 302 2104 
a 297 2141 
Ey 291 2176 
+015 285 2212 
f 279 =. 2248 
+°016 273 2284 
ie 267 2320 
+°O17 261 2356 
ok 255 2892 
+'018 249 2428 
243 862464 
+'019 236 2500 
es 230 2537 
one 223 489.2572 
ay 217 +2608 
+'020 210 2644 
+'021 203 2681 
i 197 2716 
190 2752 
- 183 2788 
- 175 2824 
: 171 2860 
iis 168 2896 
see 165 2982 
a 162 2968 
5 159 2965 


Long. 
+ 1,736” 
= +°020 
of day. 


fraction of a day. 


Benares. 


Total correctn. as 


tee 
sob 
“FS 


Lat. 26° 


Eqn. of time 
in seconds. 
©’s trop. long. 
in seconds, 


Total correctn. as 
fraction of a day 
Patna. 


Sb 
Su 


Lat. 27° 
aie 
: ed G3 
- 3 o: aie 
he .3 33 2% 
ee ee 
i) s © 
25 -372 +66 
26 370 132 
di27 368 198 
£28 367 264 
S29 365 329 
30 364 395 
31 362 461 
859 527 
857-98 
355 ~~ 659 
3538 43-725 
350 = 791 
345 $57 
345. 923 
842 988 
840 1054 
10 338 1170 
11 336 1186 
12 344 1252 
13 3382 1318 
14 330 1384 
‘215 328 1450 
S16 326 1516 
17 324 1582 
18 322 1648 
19 320 1714 
20 3818 1780 
21 316 1846 
22 314 1912 
23 312 1976 
24 310 2015 
25 308 2054 
26 306 2094 
27 304 2183 
28 302 2172 
29 300 2211 
30 297 2260 
1 292 2290 
2 286 29829 
3 280 2368 
4 275 2407 
5 269 2446 
6 263 2486 
7 257 2625 
8S 251 2564 
9 245 2603 
.10 239 2642 
blll 222 2682 
S12 226 2721 
13 220° 2760 
14 218 2799 
15 207 2838 
16 200 2878 
17 198 2917 
18 186 2956 
19 180 2995 
20 173 3034 
21 170 3074 
22 167 = 32113 
23 164 3152 
24 161 3192 
25 158 8190 


 Totai correctn. as 
fraction of a day. 
Ondh. 


) 


ef 


Day of 
solar year. 


Lat. 23° 


Eqn. of time 
in seconds, 
©'‘s trop. long. 
in seconds. 


— 155 + 2735 
2731 
2726 
2722 
2718 


2709 
2704 
2700 
2606 


2691 
2686 
2682 
2678 
2674 
2669 
2665 
& 2660 
2656 
2652 


2647 
2643 
2638 
2634 
2630 
2625 
2621 
2616 
2612 
2583 
2551 
2520 


2490 
2459 
2428 
2398 
2368 
2337 
2306 
2275 
2245 
2214 


2713 © 


of day 


y: 


aS p Total correctn, as 
3 8 es fraction of ada 
1 - Indore. 


+ °029 


eee 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 23° to 27° BW. latitude—cont. 


Lat. 24° 


Eqn. of time 
in seconds. 
©’s trop. long. . 
in seconds, 


— 155 + 2848 
151 2644 
142 2840 
133 2837 
125 2838 
116 2830 
1Uu6 2825 

97 2821 
88 2817 
79 2813 


2809 
2305 
2801 
2797 
2794 
24 2790 
15 2786 

5 2782 
+4 2778 
13 2774 


23 2770 
32 2766 
42 2762 
50 2758 
59 2755 
69 2751 
78 2747 
87 2743 
107 2740 
118 2709 
128 2678 
138 2647 


70 
61 
53 
42 
33 


2616 
2584 
2553 
2522 
2491 
2460 
2429 
2398 
2367 
2336 


148 
158 
168 
177 
187 
197 
206 
216 
226 
285 


2305 
2273 
2242 
2211 
2180 
2149 
2118 
2087 
2056 
2025 


244 
254 
263 
272 
281 
290 
299 
808 
316 
825 


833 
842 
350 
858 
366 
874 
385 
393 
400 
408 
415 


1994 
1968 
1931 
1900 
1869 
1838 
1807 
1776 
1742 
1708 
1673 


— 876" 


=--019 Lat. 25° 


of day. 


as 
y 


fraction of a day. 
Anhilwad. 


Total correctn. 


BSb 
555 


+°021 


Eqn, of time 
in seconds, 
©’s trop long. 
in seconds. 


— 156 + 2962 
150 2959 
142 2956 
188 2952 
124 2949 
115 2946 
106 2943 

97 2940 
88 2937 
79 2934 


70 
60 
52 
42 
33 


2931 
2928 
2925 
2921 
2918 
24 2015 
14 2912 

5 2909 
+4 2906 
13 2903 


22 
32 
41 
50 
59 
69 
78 
87 
108 
118 
128 
1388 


2900 
2897 
2894. 
2890 
2887 
2884 
2881 
2878 
2876 
2844 
2812 
2780 
148 
158 
168 
178 
188 
197 
207 
217 
226 
236 


245 
254 
268 
273 
282 
291 
299 
308 
817 
326 


2748 
2717 
2685 
26538 
2621 
2589 
2557 
2525 
2493 
2461 


2429 
2397 
2366 
2334 
2302 
2270 
2288 
2206 
2174 
2142 


2119 
2078 


834 
343 
351 
359 
367 
375 
387 
895 
402 
410 
417 


Long. ° 
+1736" 
2=+ °020 

of day. 


ay. 


otal correctn. as 
fraction of ad 


P + 
5 
Benares. 


ei 


Lat. 26° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


— 156 + 3079 
150 
141 
133 
124 
115 
106 

97 
88 
79 


70 3035 
60 
52 
42 
32 
24 
14 
5 38038 

+ 4 
18 


22 
32 
41 


ay. 


fraction of ad 


Total correctn. as 
Patna. 


i 


+ ‘064 


Eng. date. 


10 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


— 155 + 3189 
150 3187 
147 3186 

3184 

3182 

3181 

3179 

3178 

3176 

3174 


3173 
3171 
3170 
3168 
3166 
3165 
3168 
5 38162 
8160 
3158 


3157 
‘2 3155 
3154 
8152 
8150 
3149 
3147 
3146 
4144 
3111 
3077 
8044 


3031 
2977 
2944 
2911 
2878 
2844 
2811 
2778 
2744 
2711 


2€78 
2644 
2611 
2578 
2545 
2511 
2478 
2445 
2411 
2378 


2345 
2311 
227% 


ay. 


Total correctn. as 
fraction of ad 
Oudh. 


38 
) 


850 


Day of 
solar year. 


Lat. 


in seconds. 


Eqn. of time 


23° 


in seconds. 


©’s trop. long. 


126+420 +1534 


427 
434 
441 
448 
454 
460 
467 
473 
479 


“1501 


1469 
1436 
1404 
1371 
1339 
1306 
1274 
1241 


1209 
1176 
1144 
1111 
1073 
1046 
1014 

981 

949 

916 


884 
851 
819 
786 
754 
721 
088 


ye 


fraction of a da: 
Indore. 


Total correctn. as 


EEE 


+°O19 
+ ‘O18 


+008 


IPO) 
O6OD 
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TABLE I1l.—Sunrise from 23° to 27° W. latitude—cont. 


Lat. 24° 


Eqn. of time 
in seconds, 


©’s trop. long’. 
in seconds. 


+422 +1639 


"$29 
436 
443 
450 
456 
462 
469 
475 
481 


1604 
1570 
1536 
1502 
1467 
14383 
1399 
13864 
1330 


1296 
1261 
1227 
1193 
1159 
1124 
1090 
1056 
1021 

987 


953 
918 
884, 
850 
816 
781 
748 
724 
700 
676 
652 


627 
603 
579 
555 
5381 
507 
483 
459 
435 
411 


386 
362 
338 
314, 
290 
266 
242 
218 
194 
170 


145 
121 
97 
73 
49 
25 

0 

— 25 
50 
76 


Long. 
— 876” 
=-—'010. 
of day. 


y. 


Total correctn. as 
fraction of a da 


Anhilwad. 


oP 
Sy 


+004 


Lat. 25° 
s¢ ad 
3 28 
o2> 22 
m-| ae 
a © 
+ 424+ 1744 
431 1708 
438 1678 
445 1637 
452 1601 
458 1565 
464 1529 
471 1493 
477, = 1457 
483 1421 
489 1385 
445 1849 
601 13814 
507 1278 
§12 1242 
517 1206 
522 1170 
527 1134 
§82 1098 
687 1062 
541 1026 
545 990 
546 955 
547 919 
548 883 
550 847 
551 812 
653 786 
554 760 
555 723 
556 707 
558 += 681 
5@O0 655 
562 629 
564 602 
566 576 
568 550 
570 §24 
572 498 
574 471, 
576 = 445 
577-— 419 
578 393 
579 367 
579 340 
679 $314 
579 288 
579 262 
579 236 
579 209 
579 183 
578 157 
577 181t 
576 105 
575 78 
573 52 
572 26 
570 0 
5668 -27 
566 54, 
564 81 


fraction of a day. 


Benares. 


Total correctn. as 


~ op 
S8y 


Lat. 26. 
J bo 2 
Be Ss 
SS ; Oo 
SB 88 
df m8 
23) © 
+426 + 1853 
433 1815 
440 1778 
447 1740 
454 1702 
460 1665 
4866 1627 
473 1589 
479 1552 
485 1514 
491 1476 
497 1428 
503 1401 
509 1363 
514 1825 
519 1288 
524 1250 
529 121z 
534 1175 
539 1137 
543 1099 
547 1061 
552 1024 
554 986 
555 948 
556 911 
558 872 
559 844 
560 ~=816 
561 788 
563 760 
565 731 
567 703 
570 675 
572 647 
574 619 
575 591 
577-562 
579 ~=—- 535 
580 507 
580 479 
581 450 
582 422 
583 394 
583 366 
583 338 
583 310 
583 282 
583 254 
583 226 
583 198 
582 169 
581 141 
580 113 
579 85 
577 57 
576 29 
575. 0 
573 —49 
571 58 
569 87 


ay. 


fraction of ad 


Patna. 


Total correctn. as 


Lat. 27° 

e 2 to © 

$ #3 23 
BS 33 48 
we «Oe 8 
| 

a fo © 
>, 28 +429+1955 
329 436 1916 
"30 443 1877 
31 450 1838 
1 457 1798 
2 463 1759 
3 469 1720 
4 476 1681 
5 482 1642 

6 488 1602 
7 494 1568 
8 500 1524 
S 506 1485 
10 612 1446 
1i 517 1406 
12 522 1367 
13 527 1328 
14 532 1289 
15 537 1250 
16 542 1210 
217 546 1171 
18 550 1132 
£19 552 1093 
20 554 1054 
21 656 1014 
22 658 975 
23 560 936 
24 562 906 
25 564 8&76 
26 566 845 
27 668 815 
28 570 785 
29 572 755 
30 574 725 
31 576 = 694 
1 578 664 
2 579 634 
3 581 604 
& 583. B74 
5 °584 5643 
6 584 513 
7 585 488 
3 8 586 453 
£9 587 423 
£10 587 392 
3 11 587 362 
12 587 332 
13 587 302 
14 587 272 
15 687 241 
16 687 211 
17 586 Ss: 181 
18 585 151 
19 584 121 
20 583 90 
21 581 60 
22 380 30 
23 579 0 
24 577-31 
25 675 62 
26 573 94. 


ay. 


Total correctn. as 
Oudh. 


fraction of ad 


me 
SSy 


a 
& 
td 
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TABLE III.—Sunrise from 23° to 27° N. latitude—cont. 


Long. Long. Long Lon 
3 = 20” ‘ 4 —'876" . nah gs. Long 
hat. 23° go That. 24 —-—o19 Dat. 25 Biohe Lat. 26° Sat Lat. 27° Mb af 
of day. of day. of day. of day. of day. 
° Sb ass mae Se Z 
4 8 ° ee . 3 s © to S Sj : 8 ey Y = eo - 3 
Sh gs Sa Ba fe 28 See 235 SS C2, 28 He Ba oe £4. 5 geae0" 
Meee fe So 6S te Re BS a RCS Bao ee oe o 2S &9 So Bu 
@e «e os SoH wd O96 o 6! Soy a 6 Rat SEOs eee A @ 8 ae iae aan a Z 
as oe 2 O-53 8 oD £9 S3q eS 2 oO °o.28 3 23 8.°o 4 =] uw of 68 
eee 25S. ce ee Cth US Ser eee 6g 6(SE Ba See 
SS ee oe SEAR BA ee Sig few 2d $329 gs of £38 me cq ef 838 
Pee Oe ER Oo ete 6 Ug" "Bee 
A.D. A.D. 
1000— 1000— nae as Fens 
1400 1400, - 1400 1400 1400 
187+554 —-92 +°003 +558 -100 —007 +562 —108 : = . : ; 
188 551 114 . 555 1.24 = 552 185 2 = ae io eee tl ee ee 
: a 64 145 e 228 568 156 +019 
189 548 137 LS 552 149 -—008 556 163 ta 56 ; ; 
: 1 175 +082 29 565 187 = 
190 545 180 +002 549 174 Se 558 190 +021 558 204 30 562 218 
191 542 183 se 546 199 Sa 550 217 555 = 2 #8 
3 232 a 1 559 250 +018 
192 539 206 AS 543 924 —009 547 244 <9 552 262—Ss +631 2 556 281 
193 536 229 =, 540 349 = 543-271 = 548 291 x 3 552 312 ~~... 
194 533 252 +001 537 274 ¥ 540 298 +°020 545 320 j 4 549 348 +17 
195 530 275 : 534 299 —-010 586 825 = 541 8 ‘ 
49 +080 5 545 374 = 
186 526 298 580 324 Z 582 352 < 537 878 6 541 406 = 
197 522 321 000 526 349 —Oll- 528 379 +019 533 i : 
198 518 343 = 522 378 ik 524 406 = 529 es +029 Hs 2s me “~~ 
199 514 366 —-001 518 398 520 484 +018 525 466 a 9 529 499 +-015 
200 509 389 ee 513 423 — 516 461 sha 520 495 +:028 10 524 430 
201 505 412 509 448 —-O12 511 488 * 515 624, 11 519 562 4 
202 501 435 505 473 oa 507 615 +017 511 553 ves 12 515 5938 +014 
203 496 458 —‘002 500 498 38 502 542 x 506 582 +:027 13 510 624 +-018 
204 491 481 495 528 —=— 013 407 569 +016 5600 611 aS 14 504 655 
205 486 504... 490. 648 __—., 492 596 i 495 640 +026 15 499 686... 
206 481 527 --003 485 578 -"0l4 487 623 : 490 669 = 16 494 718 +012 
207 477 550 — 481. 598 = 488 650 +015 486 6098 +°025 «817 490 749 Sa 
208 472 572 ; 476 622 —015 478 67 +°014 480 727 as 218 484 780 +011 
209 466 595 470 647 = 472 705 x 474 757 +024 319 478 Bil = 
210 461 618 -005 465 672 —016 467 732 +018 468 786 “ O20 472 842 +010 
211 455 641 : 459 697 =: 461 759 a 462 815 +°023 21 466 874 +-009 
212 450 664 -—006 454 722 -—O17 455 786 vee 458 844 22 462 905 +-008 
213 446 688 na 450 748 - 452 812 +°012 455 872 +:032 23 458 936 = 
214 445 721 a 447 782 —-018 449 848 sa 452 910 24 455 975 +007 
215 441 758 -—: 444 817 i 446 884 +Oll 449 947 +021 25 452 1014 = 
216 434 78 —003 437 851 —019 439 920 a 442 985 +-020 26 445 1054 ae 
217 427 818 x 430 885 : 432 956 +010 485 1023 27 438 1093 +-006 
218 420 9850 3 428 919 = 425 991 aa 428 1060 se 28 431 1182 a 
219 412 883 — 009 415 954 —"020 417 1027 +009 420 1098 +019 29 423 1171 +°005 
20 405 915 --—010 408 988 a 410 1068 a 413 1136 30 416 1210 = 
21 397 948 3 400 1022 — 021 402 1099 +008 405 1174 +°018 31 408 1250 +-006 
222 389 980 = 392 1057 ie 394 1135 ‘és 397 1211 1 400 1289 
223 381 1018 —--Oll 384 1091 -—-022 386 1171 sie 389 1249 +°017 2 392 1828 +-003 
224 378 1045 : 376 1125 i 378 1207 881 1287 +:016 3 884 1367 +-002 
225 365 1078 _ 368 1160 B* 370 1243 +006 873 1824 = 4 376 1406 
226 357 1110 —-012 360 1194 oe 362 1279 : 865 1362 ea 5 3868 1446 +°001 
227 348 1143 - 351 1228  —023 358 1315 +005 856 1400 +:-015 6 359 14235 : 
228 340 1176 —.018 343 1262 —024 345 1350 +004 848 1487 +:014 7 851 1524 -000 
229 332 1208 Be 885 1297 — 25 837 1886 - 840 1475 ; 8 348 1568 : 
230 323 1240 —-014 326 1331 ie 328 1422 an 331 1518 +°013 9 3834 1602 —001 
231 314 1273 317 1865 — 026 319 1458 +008 322 1551 a 10 3825 1642 
232 306 1305 —‘015 309 1400 = 311 1494 = 314 1588 +°012 11 317 1681 —002 
233 297 1838 oe 300 1434 —'087 302 1530 305 1626 = 12 3808 1720 —-003 
234 287 13870 --01€ 290 1468 ee 292 1566 : 295 1664 +010 13 298 1759 ; 
235 278 1403 res 281 1508 fi: 282 1602 +001 286 1701 : 14 289 1798 ~ 
236 269 1435 — 017 272 1537 —028 274 1638 a 277 1739 +:009 15 280 1838 —-004 
237 260 1468 S. 263 1571 —029 265 1674 000° 268 1777 £16 271 1877 ee 
238 251 1500 —-—018 254 1605 : 266 1709 —001 259 i814 =e 217 262 1916 —-005 
239 241 1533 % 245 1640 ie 246. 1745 249 1852 818 252 1955 e 
240 232 1565 2; 236 1674 »—030 237 1781 es 240 1890 +008 £19 248 1994 —-006 
241 222 1598 —‘019 226 1708 —081 227 1817 —002 230 1928 %20 288 2034 s 
242 213 1630 —020 217 1743 : 213 1853 ra 231 1965 +:007 21 224 2073 —-007 
243 205 1664 zi 205 1776 sie 206 1888 =-"003 206 2004 22 207 2112 —008 
244 196 1695 ‘4 196 1807 —032 197 1920 A 197 2036 +°006 23 198 2145 : 
245 186 1725 —‘021 186 1888 —038 18) 1952 —004 187 2069 ; 24 188 2179 —009 


302 
Lat. 23° 
- a0 
ae a4 88 
ee 
wm o &O 
a8. S23 ise 
Q 4 e ~@ 
S$ ds 24 
<3) © 
247 +166 —1786 
248 156 = 1817 
249 146 1848 
250 136 = 1878 
251 126 ~= 1909 
252 116 1939 
253 106 = 1970 
254 96 2001 
255 86 2031 
256 76 2062 
257 66 2092 
258 56 = -.2.23 
259 45 21564 
260 85 2184 
261 25 2215 
262 15 2245 
263 2 2276 
264 — 11 2307 
265 20 2337 
266 38 2368 
267 48 2298 
268 53 2429 
269 64 2460 
270 974 2490 
271 85 2521 
272 .95 2551 
273 100 26582 
274 101 2612 
275 107 2616 
276 113 2621 
277 +120 2625 
278 126 2630 
279 1382 2684 
280 139 2638 
281 145 2643 
282 151 2647 
283 158 2652 
2384 164 2656 
285 170 2660 
286 177 2665 
87 183 2669 
88 189 2674 
289 186 2678 
290 202 2682 
291 208 2687 
292 215 2691 
3 221 2696 
294 227 2700 
295 234 2704 
296 240 2709 
297 246 2713 
298 253 2718 
299 2&9 2722 
300 265 2726 
B01 272 2781 
302 278 2735 
303 284 27410 
BO&@ 292 2744 
305 294 2711 


Total correctu. as 
fraction of a day. 


Indore. 


ae 


— 022 
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~ 


TABLE III.—Sunrise from 23° to 27° N. latitude—cont. 


Lat. 24° 
to . 
eg 83 
Ea “a 
» Oo 290 
~S £5 
- @ » @ 
a9 = 8 
a © 
+166 —1900 
156 1931 
146 1963 
136 1994 
126 2025 
116 2056 
106 2087 
96 2118 
86 2149 
16 2180 
66 2211 
56 2242 
45 2274 
85 2305 
25 2336 
15 2367 
2 2398 
-ll 2429 
21 2460 
38 2491 
43 2522 
63 2558 
64 2585 
"4 26.6 
85 2647 
95 2678 
100 2709 
101 2740 
107 2744 
118 2748 
120 2752 
126 2756 
132 2759 
139 27638 
145 2767 
151 2771 
158 2775 
164 2779 
170 2783 
177 2787 
183 2791 
189° 2795 
196 278 
202 2802 
208 2806 
215 2810 
221 2814 
227 2818 
234 2822 
240 2826 
246 2880 
253 2834 
259 2838 
265 2841 
272 2845 
278 2849 
284 2858 
290 2856 
292 2822 


fraction of a day. 
Anhilwad, 


Total correctn. as 


eSp 
Sf 


Eqn. of time 
in seconds. 


+167— 


157 


©’s trop. long. 


in seconds, 


2016 
2047 
2079 
2111 
2148 
2175 
2207 
2239 
2271 
2303 


2335 
2366 
2398 
2430 
246% 
2494 


. 2526 


2558 
2590 
2622 


2654, 
2685 
2717 


. 2749 


2781 
2813 


» 2845 


2876 
2879 


2882 
2885 
2888 
2891 
2895 
2898 
2901 
2904 
2907 
2910 


$018 
2916. 


* 2919 


2922 
2926 
2929 


2982 


2935 
2938 
2941 


2944 
2947 
2950 
2958 
2957 
2960 
2963 
7966 
2968 
2982 


fraction of a day. | 


Benares. 


Total correctn. as 


Long. 


2,264" 


o + 
Lat. 26 = + "031 


Eqn. of time 
in seconds. 
©'s trop. long, 
in seconcs, 


+ 167—2134 


157 2166 
147 2199 
137 2231 
127 2264 
i17 2296 
107 2329 
97 2361 
87 2394 
77 + =2426 


67 2459 
57 2491 
46 2524 
86 2556 
26 2589 
16 2621 


44 2784 
54 2816 
65 2849 
75 2881 
86 2914 
96 2946 
100 2979 
101 8012 
107 38014 


113 3017 
119 3019 
125 8022 
131 3024 
137 38026 
143 8029 
149 30381 
155 3034 
161 8036 
167 8038 


173 3041 
179 8043 
185 3046 
191 3048 
197 8050 
208 3053 
209 8055 
215 8058 
221 3060 
227 3062 


233 3065 
239 3067 
245 3070 
251 3072 
258 38074 
265 3077 
272 3072 
279 3082 
285 8084 
287 38046 


of day. 


fraction of a day, 


Total correctn, as 
Patna. 


Lat. 27° 
bo 

$. a3.°3 
2 se 68 
Lj qs Oo o 8 

f >. as 

~ df 22 

a 2 

26 +168 —2245 
p27 158 2278 
°o2Z28 148 = 231z 
A429 138 2345 
30 128 2378 
1 118 2412 
2 108 2445 
3 98 2478 
4 88 2512 
5 78 2545 
6 68 2578 
7 58 2612 
8 47 2645 
9 87 2678 
10 a7” S711 
11 17-2745 
12 2 2778 
13 —11 ‘2811 
14 21 2845 
15 35 2878 
16 45 2911 
17 55 49-2944 
#18 66 2978 
£19 76 3011 
£20 87 3044 
21 97 3078 
AZZ 100 sul 
23 101 8144 
24 107 3146 
25 1138 3147 
26 119 3149 
27 125 3150 
28 1381 38152 
29 1387 38154 
30 148 8155 
31 149 = 8157 
1 155 3158 
2 161 + 8160 
3 167 3162 
4&@ 178 3163 
5 179 3165 
6 185 38166 
B 7 191 + 8168 
¢ 8 197 8170 
a 9 2038 8171 
$10 209 3173 
11 3215 98174 
12 221 3176 
13 227 3178 
14 288 38179 
15 239 8181 
16 245 93182 
17 251 $184 
18 257 3186 
19 263 3187 
20 -270 3189 
21 277° 3190 
22 283 3192 
23 285 38153 


Long. 
+ 1,544” 
=+°018 
of day. 


ay. 


Total correctn. as 


fraction of ad 
Oudh. ©. 


Day of 
solar year. 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds, 


—297—2678 


300 
303 
305 
308 
811 
314 


2646 
2613 
2580 
2547 
2514 
2482 
2449 
2416 
2383 


2350 
2318 
2285 
2252 
2219 
2196 
2154 
2121 
2088 
2055 


2022 
1990 
1957 


1924. 


1891 
1858 
1826 
1793 
1760 


Ve 


fraction of a da 


® Total correctn. as 
Indore. 


aS 
586 


TABLE III.—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 23° to 27° latitude—cont, 


hat, 24° 


Eqn. of time 
in seconds. 


©’s trop. leng. 
in seconds, 


—295 —2787 


297 
300 
302 
305 
307 
310 
312 
315 
317 


27538 
2718 
2684 
2630 
2615 
2581 
2546 
2512 
2478 


2443 
2409 
2374 
2340 
2306 
2271 
2237 
2202 
2168 
2134 


‘2099 
2065 
‘2030 
1996 
1962 
1927 
1893 


1858 
1824 


1788 
1728 


1669 


1609 


* 1550 


1490 


1480 
1871 
1811 


1252 


1192 
1132 


' 1073 


1018 
954 
894 


Ye 


fraction of a da 


Anhilwad. 


Total correctn, as 


Sb 
So 


879 


Lat. 25° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


—293 —2896 


293 
298 
350 
303 
805 
808 
310 
313 
315 


2860 
2824 
2788 
2752 
2716 
2680 
2644 
2608 
2572 


318 
320 
328 
325 
328 
330 
833 
335 
338 
840 


2586 
2500 
2464 
2428 
2392 
2356 
2320 
2284 
2248 
2212 


348 2176 
845 2140 
348 2104 
350 2068 
853 - 2032 
855 1996 
358 1960 
861 1924 
864 1888 


867 1852 
367 1790 
868 .1729 
368 1667 
869 1605 
369 1543 
870 1482 
870 1420 
871 1358 
871 1297 


872 
372 
373 
373 
374 
374 
875 
375 | 
376 
376 


1235 
1173 
1112 
1050 
988 
926 
865 
803 
741 
670 


618 
556 
495 
438 
871 
809 
248 


377 
377 
378 
878 
379 


380 
880 186 
381 125 
381 63 
382 0 


Long, 
> “” 
Minti ee ie) 
of day, 
ob 
ae a 
aria ier o® Pa 
fee 3 a = 
ee ie § a8 
= Sg tT ear 
$30 £8 o28 
aah Ss & 
A.D. 
1000- 
1400, 
+013 —290—3009 
— 012 292 2971 
rT) -295 2933 
nae 297 2895 
was 3800 2858 
—OlL 302 2820 
= 305 2782 
—'010 807 2745 
a 310 2707 
— ‘009 312 2669 
Re 315 2632 
tsi 817 2594 
= ‘008 320 2556 
18 822 2518 
= ‘007 825 2481 
sid 827 2443 
—°006 8380 2405 
sei 832 2368 
i 335 2330 
—'005 337 2292 
a 840 2255 
—*004 342 2217 
—*003 845 2179 
a 347° «2141 
— 002 850 2104 
—'001 352 2066 
a 355 2028 
000 «=: 857 _-«:1991 
+001 360° 19538 - 
+002 863. 1916 
Sie 863 1852 
+ 003 864. 1788 
+ '004 364 1724 
+ °005 365. 1660 
ae 865 1596 
+ 006 366. 1533 
+ '007 866 1439 
+ ‘008 367. 1405 
sae 867 13841 
+009 868 1277 
= 868 1213 
+'010 3869 1149 
+ ‘O11 869 1085 
+°012 870 1021 
Sa 870) = 957 
+°013 871 894 
+ O14 871 829 
+ O15 872 766 
eee 872 702 
+°016 3738 =. 688 
+ ‘O17 373 B74 
ave 874 65610 
+°018 874 446 
+ ‘019 875 382 
+ '020 875 §=318 
<a 876 255 
+°021 876 §=191 
+°022 377 =—-:127 
eee 377 64 
378 0 


ye 


fraction of 4 da 


f Total correctn, as 
Patna. 


— 
cc 


a» 
So 
i 


Eng. date. 


10 
12 


@OQHDrFOOONOGPR Ghee 


March, 
yey ts 


Eqn. of time 
im seconds. 
©’s trop. long. 
in seconds. 


— 288—3114 


290 3074 
293 3035 
295 2996 
298 2957 
800 2918 
303 2878 
805 2839 
308 2800 
310 2761 


313 2722 
315 2682 
318 2643 
820 2604 
823 2565 
325 2526 
328 2486 
330 2447 
3383 2408 
335 2369 


338 2330 
340 2290 
343 2251 
345 2212 
848 2173 
850 2134 
353 2094 
355 2055 
357 2016 


359 1976 
359 1910 
360 1844 
360 1778 
861 1712 
361 1646 
362 1581 
352 1515 
363 1449 
363 1888 


364 1817 
3864 1251 
365 1185 
365 1119 
866 1053 
366 937 
867 922 
867 = 856 
368 720 
368 724 


369 
369 
370 
370 
871 
371 
872 
372 197 
873-131 
873 65 
374 0 


658. 
592 
526 
460 
394 
328 
263 


ys 


fraction of a da 


Ondh. 


Total correctn. as 


wp 
oF 
Seo 


304. 


Day of 
solar year. 


CONOMPWhH 


10 


Lat. 28° 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds, 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


° 
> 
a 
eo 

<q 
J 


fraction of a day. 


Total correctn. ns 
Mathura. 


g FTE 


TABLE III.— Sunrise from 28° to 32° N. latitude. 


Eqn. of time 
in seconds, 


@’s trop. long. 


in seconds. 


fraction of a day. 
' Delhi. 


Total correctn. a8 


i 


Longe 

e + 152 

of day. 

ae 

‘ a 
od 82 . Bau 
aS ont Eos 
° ° == 
“ae, -ao 2°56 
of = 2 © om ord 
, s =8+ 
aa eS . oe 
a © “aah 
AD. 
1000— 

1400. 


296 2216 eee 
294 2261 +030 
292 2805 vee 
290 2350 +°031 
288 2394 see 
286 2439 +°032 
284 2483 eee 


201 3161 oe 
194 3195 
188 3240 cus 
181 8284 “ 
179 3329 z 
175 3373 
171 3418 
167 3462 sé 
163 3507 Re 
159 3552 “e 
155 38553 


Lat. 31° 


Eqn. of time 
in seconds, 


©’s trop. long. 


in seconds. 


Long. 
+ 3882” 


= +°004 


of day. 


fraction of a day. 


Simla. 


Total correcta. as 


Eng. date. 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds. 


fraction of a day. 


Total correctD. as 
Lahore. 


b 
9 


Day of 
solar year. 


Lat. 28° 


of time 
in seconds, 


Eqp. 


©’s trop. long, 
in seconds, 


—154+ 3310 


150 
141 
132 
128 
114 
105 
96 
87 
78 


69 
60 
52 
41 
32 
23 
14 

5 


+ 4 


13 


22 
32 
41 
50 
a9 
68 
V7 
86 
109 
119 
129 
139 


149 
159 
169 
179 
189 
199 
209 
218 
228 
238 


247 
257 
266 
275 
284 
2938 
302 
3)1 
320 
829 


337 
245 
353 


362 


3309 
3308 
8306 
3305 
8304 
3303 
3302 
3301 
8300 


8299 
3298 
8297 
3295 
3294 
8293 
3292 
6291 
3290 
3289 


3288 
3287 
3286 
3284 
8283 
8282 
3281 
3280 
3280 
3246 
3212 
3178 


3144 
3110 
3077 
8043 
3009 
2975 
2941 
2907 
2873 
2839 


2805 
2771 
2738 
2704 
2670 
2636 
2602 
2568 
2534 
2500 


2466 
2432 
2399 
2365 
2831 
2297 
2263 
2228 
2187 
2146 
2105 


Mathura. 


Total correctn, as 
fraction of a day. 


A.D. 
1090 — 
1400, 


+°041 


+042 


TABLE III.-—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


Eqn. of time 
in seconds, 


149 


TABLE III.—Sunrise from 28° to 32° N. latitude—cont, 


©’s trop. long. 
in seconds, 


—153 +3428 


3428 
3427 
3427 
3427 
8427 
3427 
3427 
34.27 
3427 


3426 
3426 
3426 
8426 
3426 
3426 
3426 
3425 
_ 8425 
3425 


3425 
- 8425 
3425 
3425 
3425 
3424 
3424 
3424 
3424 
3389 
3355 
3320 


3285 
3250 
3216 
3181 
3146 
- 8112 
3077 
3042 
3008 
2973 


2938 
29038 
2869 
2834 
2799 
2765 
2730 
2695 
2661 
2626 


2591 
2558 
2522 
2467 
2452 
2418 
2383 
2348 
2305 
2262 
2220 


y. 


fraction of a da 


Delhi. 


Total correctn, as 


= > 
a 


Eqn. of time 
in seconds, 


Gat. 30° 


©’a trop. long, 
in seconds, 


— 151+ 35538 


147 


8554 
8555 
8555 
3556 
3557 
3558 
3558 
3559 
3560 


3560 
3561 
8562 
3562 
3568 
3564 
3565 
3565 
3566 
3567 


3567 
3568 
3569 
3569 
3570 
8570 
3571 
3572 
3572 
8536 
3501 
3465 


8430 
8394 
8359 
3323 
3288 
3252 
3217 
3281 
3146 
8110 


8075 
3039 
3004 
2968 
2933 
2897 
2862 
2826 
2791 
2755 


2720 
2684 
2649 
2613 
2578 
2542 
2507 
2472 
2427 
2383 
2338 


Long. 
t 182, Dat. 31° 
of day. 
3 
~~ 3 ° - 5 
B34 #2 23 
c= = = Cg 
e383 23 
3 3 8 cs 6 
ora”) Sei 37 
= es] © 
A.D 
1000— 
1400 
+°041 —1534+3688 
“Fe 146 3684 
Sve 139 3686 
+'042 131 3687 
i. 122 3689 
A . 118 8690 
ee 104 3692 
Ge 95 3693 
vee 86 3695 
BS 77 3698 
a 69 3698 
oa 59 38699 
cae $l 3701 
ais 41 38702 
aR 82 3704 
peu 23 3705 
14 3707 
es 5 3708 
+°043 + #4 3710 
sae 18 #3711 
Aa 22 37138 
+042 81 3714 
a 41 3716 
ae 49 3717 
mae 58 38719 
+041 67 3720 
aes 76 38722 
ee 85 3723 
+040 110 3724 
a 120 3688 
One, 1380 3652 
eee 140 361 5 
+039 150 3579 
nae 161 3543 
Ses 171 3507 
aA 181 3471 
+°038 191 3434 
re 201 3898 
me 210 3362 
+037 220 3826 
ve 230 3290 
cae 240 3253 
+086 249 3217 
A 259 3181 
e 268 3145 
+°035 277 +3109 
= 287 3072 
as 296 3036 
a 304 3000 
+084 314 2964 
fe 322 2928 
+033 381 2891 
ait 840 2855 
ni 848 2819 
+032 857 2783 
eS 365 2747 
+031 873 2710 
“a 881 2674 
i 402 2638 
+ °030 410 2600 
ie 418 2553 
+029 426 2506 
a 433 2460 


Long. 
+ 322” 
=+ *004 
of day, 
as 
ge 5 
8% £ 
ssa 8 
= 3 to 
_ ® t=] 
a ee 
A.D. 
1000— 
1400, 
+'045 26 
- 427 
328 
29 
: 30 
oe 31 
; 1 
- 2 
; 3 
4, 
ee 5 
+°046 6 
ea 7 
ep 8 
oe 9 
10 
. 11 
a 12 
+'047 13 
a 14 
+046 «80615 
ee 216 
aS 2 17 
ay 18 
+°045 19 
e: 20 
+044 21 
ae 22 
: 23 
i 24 
are 25 
+043 26 
wae 27 
+°042 23 
ae 29 
iva 30 
eee 5 | 
+041 2 
a 3 
a 4 
ae 5 
+'040 6 
eS SY « 
$2 8 
+°039 9 
= 10 
+'038 11 
ee 12 
P 13 
sec 14 
+°037 15 
ss 16 
Sie 17 
+°036 =»18 
ate 519 
+°035 20 
cl 21 
+034 22 
ig 23 
+°038 24 
a 25 
+032 26 
ee 27 


Eqn of time 
in seconds, 


©’s trop. long. 
in seconds, 


— 146 + 3813 


142 


8815 
3817 
3819 
3822 
3824 
3826 
#829 
3831 
#833 


8836 
3838 
3840 
3°42 
3845 
3847 
3849 
3852 
3854 
3856 


3859 
3861 
3863 
3865 
3868 
3870 
3872 
3875 
3876 
3839 
38802 
8765 


3728 
3691 
8654, 
3617 
3580 
3543 
3508 
8469 
3432 
3395 


3358 
3321 
3284 
3247 
8210 
3173 
3136 
3099 
8062 
3025 


2988 
2951 
2914 
2877 
2840 
2803 
2766 
2728 
2679 
2630 
2582 


Total correctn, as 


ye 


fraction of a da 


¥ 


306 


Day of 
solar year. 


Lat. 28° 


Eqn. of time 
in seconds. 
@’s trop. long. 
in seconds. 


+433 + 2064 


440 
44.7 
454 
461 
467 
473 
480 
486 
492 


2023 
1983 
1942 
1901 
1860 
1819 
1778 
1737 
1696 


1655 
1614 
1574 
1533 
1492 
1451 
1410 
1369 
1328 
1287 


498 
504 
510 
516 
521 
526 
531 
5386 
541 
546 


550 
554 
558 
558 
50 
562 
564 
566 
568 
570 
572 


1246 
1205 
1165 
1i24 
1083 
1042 
1000 
968 
936 
903 
871 


574 
577 
579 
5ol 
583 
584 
586 
588 
589 
589 


889 
807 
775 
742 
710 
678 
646 
614 
581 
549 


50 
591 
52 
592 
592 
592 
592 
592 
592 
592 


517 
485 
453 
420 
888 
356 
324: 
292 
259 
227 


591 
590 
589 
588 
586 66 
5%5 84 
584 0 
§82 —38 
5860 67 
578 100 


195 
163 
131 

98 


fraction of a day. 


Mathura. 


Total correctn. as 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III. —Sunrise from 28° to 32° N. latitude—cort. 


Long. 
+ 152” 


Lat. 29° 


Eqn. of time 
in seconds. 


©’s trop. long. 
in secouds. 


+436 +2177 


444 
451 
458 
465 
47) 
477 
484 
490 
496 


502 
508 
514 
520 
525 
530 
535 
540 
545 
550 


554 
558 
560 
. §62 
564 
566 
568 
570 
572 
574 
576 


578 
581 
583 
585 
587 
589 
590 
592 
593 
593 


594 
595 
596 
596 
596 
596 
596 
596 
596 
596 


595 
594 
593 
592 
590 
589 
588 
586 
584 


582 


2134 
2091 
2048 
2006 
1963 
1920 
1877 
1834 
1792 


1749 
1706 
1663 
1620 
1578 
1535 
1492 
1449 
1406 
1364 


1321 
1278 
1285 
1192 
1150 
1107 
1084. 
1020 

995 

961 

927 


892 
858 
824 
790 
755 
721 
687 
652 
618 
584. 


549 
515 
481 
447 
412 
878 
343 
809 
275 
241 


206 
176 


Long. 
+ 352” 
=+ 004 
of day. 


fraction of a day. 


Delhi. 


Total correctn. as 


as 
7? 


Lat. 30° 


Eqn. of time 
in seconds. 
@’s trop. long. 


+ 438 + 2293 
445 2248 
453 2204 
460 2159 
467 2114 
474 2070 
481 2025 
488 1980 
494 19386 
500 1891 


506 
512 
518 
524 
529 
534 
539 
544 
549 
554 


1846 
1801 
1757 
1712 
1667 
1624 
1578 
1583 
1489 
1444, 


658 
562 
564 
566 
568 
570 
572 
574 
576 
578 
580 


1265 


1176 
1132 
1095 
1059 
1022 

986 


583 
586 
588 
590 
592 
593 
595 
597 
598 
598 


949 
913 
876 
840 
803 
767 
730 
694 
657 
621 


599 
600 
601 
601 
601 
GOL 
601 
601 
601 
601 


584 
548 
511 
475 
438 
402 
365 
329 
292 
256 


600 
599 
598 
597 
595 73 
594 37 
693 0 
591 —38 
589 75 
587 113 


219 
183 
146 
110 


1399 
1354 
1310 


1220 


in seconds. 


== +-°002 
of day. 


Total correctn. as 


fraction of a day. 
Patiala. 


> 
9 


a 
j=) 
Oe 
oO 


3 


+ 


+ 


qos 


ant 


a 


= 


Lat, 31° 


Eqn. of time 
in seconds. 
©’s trop. long. 
in seconds. 


029 + 441+ 2413 


028 
“027 
+026 


“025 
024 


. 527 


2366 
2319 
2272 
2226 
2179 
2182 
2085 
2038 
1992 


449 
456 
463 
470 
477 
484 
491 
497 
503 


1945 
1898 
1851 
1804 
1758 
1711 
1664 
1617 
1570 
1524 


509 
515 
621 


5382 
538 
543 
548 
5538 
508 


1477 
1430 
1383 
1336 
1290 
1243 
1196 
1157 
1119 
1080 
1042 


562 
566 
568 
570 
572 
574 
576 
578 
580 
582 
585 


1003 
964. 
926 
887 
849 
810 
771 
733 
694 
656 


587 
590 
592 
594 
596 


617 
578 
540 
501 
463 
424, 
385 
347 
308 
270 


231 
192 
154 
115 


594 
592 


80 
120 


y. 


fraction of a da 
a 


Total correctn. as 
$i 


++ 
os 
i] 
@ 


+ + + 
. : 3} . 
R 


Lat. 32° 
Om Kes 
© a 2 
a 28 Ge 
° 
3a 438 && 
e . w Bc @ 
yw gS ms 
isa] =) 2 


28 + 44442538 


229 452 2484 
230 459 2435 
31 466 2386 
1 473 2338 
2 480 2289 
3 487 2240 
4@ 494 2191 
5 500 2142 
6 506 2094 
7 512 2045 
8 518 1996 
3 524 1947 
10 580 1298 
11 535 1850 
12 541 1801 
13 546 1752 
14 551 1703 
15 556 1654 
16 561 1606 
317 566 1557 
518 571 1508 
519 574 1459 
“20 576 1410 
21 578 1362 
22 580 1313 
23 582 1264 
24 584 1223 
25 586 1182 
26 588 1142 
27 590 1101 
28 592 1060 
29 595 1019 
30 597 978 
31 599 938 
1 601 9897 
2 602 856 
3 604 815 
4@ 606 1774 
5 607° 734 
6 607 693 
7 608 652 
8 609 «611 
= 9 610 570 
$10 610 530 
gil 610 489 
212 610 448 
P13 610 407 
214 610 366 
15 610 326 
16 G10 =. 285 
17 609 244 
18 808 208 
19 607 162 
20 606 122 
21 604 81 
22 603 40 
23 603 0 
24 #601 — 42 
25 599 84 
26 507-126 


fraction of a day, 


Gahore. 


Total correctn. as 


“Sp 
35 


‘” 
a 


Lat. 28° 

PI . 
e “ to. 
Sh 8s 23 
me SS 38 
ga i §: 
e:: 8.8 ee 

i) © 
1874576 —133 
188 573 166 
189 570 200 
190 567 233 
191 564 266 
192 561 300 
193 557 333 
194 554 366 
195 550 400. 
196 546 433 
197 542 466 
198 538 499 
199 534 533 
200 529 566 
201 524 599 
202 520 6383 
203 515 666 
204 509 699 
205 504 733 
206 499 766 
Bo7 495 799 
208 489 832 
209 483 866 
210 477 ~~ 899 
211 471 932 
212 468 966 
213 465 £1000 
214 462 1041 
215 455 1082 
216 448 1123 
217 441 1164 
218 434 1204 
219 426 1245 
220 419 1286 
‘22ar 41) 1827 
222 403 1368 
223 395 1409 
224 387 1450 
225 379 1491 
226 371 1582 
227 362 1573 
228 354 1613 
229 345 1654 
230 336 1695 
231 327 1736 
232 318 1777 
233 309 1818 
234 299 °1859 
235 290 1900 
236 281 1941 
237 272 1982 
238 262 2022 
239 252 2063 
240 243 2104 
241 233 2145 
242 223 2186 
243 207 2228 
244 198 2262 
245 188 2296 
246 178 2330 


y- 


Total correcta. as 
fraction of ada 


Mathura. 


Sb 
ro 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 28° to 32° N. latitude—cont. 


Lat. 29° 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds, 


Long. 


“+ B52” 
=+ *U04 


of day. 


fraction of a day. 


Delhi. 


> Total correctn, as 


ste 


+ + 
6:6 
°o f=) 
~~ Oo 


Lat. 30° 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds, 


—151 
188 
226 
264 
302 
339 
377 
415 
452 
490 


528 
565 
603 
641 
679 
716 
754 
792 
829 
867 


905 

942 

980 
1018 
1056 
1093 
1182 
1177 
1221 
1266 


1311 
1355 
1400 
1445 
1490 
1584 
1579 
1624 
1668 
1713 


1758 
1802 
1847 
1892 
1937 
1981 
2026 
2071 
2115 
2160 


2205 
2249 
2294. 
2339 
2384 
2428 
3472 
2507 
2543 
2578 


Long. 
+ 152” 


=-+ ‘002 


of day. 


Total correctn. as 
fraction of a day, 


Uo =~@P atiala. 


be 


1000— 


Lat. 31° 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds. 


— 160 
199 
239 
279 
319 
359 
399 
439 
479 
519 


559 
598 
638 
678 
718 
758 
798 
8388 
878 
918 


958 
997 
1037 
1077 
1117 


1157 


1196 
1243 
1290 
13386 


1383 
i430 
1477 
1524 
1570 
1617 
1664, 
1711 
1758 
1804 


1851 
1898 
1945 
1992 
2038 
2085 
2132 
2179 
2226 
2272 


2319 
2366 
24138 
2460 
2506 
25538 
2600 
2636 
2672 
2709 


ye 


fraction of ada 


Simla. 


Total correctn. as 


ei 


++ 
23 
Sep. 


+ 
Ss: 
1) 


te 
S° 


ee (ial ea | 
} 
= 
° 


l 
3} 
~ 
bo 


October. 


November. 


Lat. 32° 

« to. 
S$ gs ss 
@ 28 « 
S 2: 8 
. Son 5e 
f gf me 
=| © 
27 +595 —168 
28 592 210 
29 589 253 
30 586 295 
1 583 387 
2 580 879 
3 576 421 
4 573 468 
5 569 505 
G 565 547 
7 561 6589 
8 557 631 
9 553 674 
10 548 716 
11 543 7658 
12 539 800 
13 534 9842 
14 528 884 
15 -523 926 
16 518 968 
17 514 1010 
18 508 1052 
19 502 1095 
20 496 1137 
21 490 1179 
22 483 1221 
23 481 1264 
24 474 1318 
25 467 1362 
26 460 1410 
27 453 1459 
28 446 1608 
29 438 1557 
30 4381 1606 
31 423 1654 
1 415 1708 
2 407 1752 
3 399 1801 
4 391 1850 
5 383 1898 
-6 374 1947 
7 366 1996 
8 357 2045 
9 346 .2094 
10 38389 2142 
11 330 191 
12. 3821 2240 
13 3811 2289 
14 302 2838 
15 298 2886 
16 284 2435 
17 274 2484 
18 264 2533 
19 255 2582 
20 244 2680 
21 234 2679 
22 210 2728 
23 201 2765 
24 191 2802 
25 2839 


fraction of a day. 


Lahore. 


Total correctn. as 


308 


Bat. 28° 

4 bp 
Gq 8 os ga 
~> £2 = 8 
ou. m8 See 
Ag ce 8 
P) ae «8 

ao ve 

f& ° 
247 +168—2364 
248 158 2397 
249 148 2481 
250 188 2465 
251 128 2499 
252 118 2583 
253 108 2567 
254 98 2601 
255 88 2635 
256 78 2669 
257 68 2703 
258 58 2786 
259 47 2770 
260 37 2804 
261 27 2888 
262 17° (2872 
263 2 2906 
264 -— 11 2940 
265 21 2974 
266 835 3008 
267 45 3042 
268 55 8075 
269 66 3109 
270 76 8143 
271 87 3177 
272 97 3211 
273 107 3245 
27% 100 3280 
275 106 3281 
276 112: 3282 
277 118 38283 
278 124 3284 
279 130 3285 
280 136 3287 
281 142 3288 
282 148 38289 
283 154 3290 
284 160 3291 
285 166 3292 
286 172 3293 
287 178 3294 
288 184 3295 
289 190 3296 
290 196 3298 
291 202 3299 
292 208 3300 
293 214 3301 
294 220 3302 
295 226 3308 
296 232 3304 
297 238 3305 
298 244 8806 
299 250 3307 
3800 256 33809 
301 262 38310 
302 268 3811 
303 274 3312 
304 280 3312 
305 282 3271 


TABLE III].——SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


fraction of a day. 
Mathura. 


Total correotn. as 


ee 


—.'033 — Il 


TABLE ITI.—Sanrise from 28° to 32° N. iatitude—cont. 


Eat. 29° 


Eqn. of time 
in seconds, 


©’s trop. long. 
in seconds, 


+ 169 — 2487 


159 
149 
139 
129 
119 
109 
99 
89 
79 


69 
59 

48 
38 

28 

18 

2 


21 


25241 
2556 
2591 
2626 
2660 
2695 
2730 
2764 
2799 


2834 
2868 
2908 
2938 
2973 
8007 
3042 
3077 
3111 
3126 


3181 


8215 
3250 
3285 
3320 
3354 
3390 
3424 
3424, 


3424 
3424 
3424 
3425 
3425 
3425 
8425 
3425 
8425 
3425 


3426 
3426 
3426 
3426 
3426 
8426 
3426 
3426 
3426 
8427 


3427 
24.27 
3427 
3427 
3427 
3427 
8428 
2428 
3428 
8885 


Long. 
+852” 


=+ 004 
of day. 


y. 


fraction of a da 


Delhi. 


Total correctn. as 


> 
o 


— ‘036 


— +037 


Lat. 30° 


Eqn. of time 
in seconds. 


+169— 


159 
149 
139 
129 
1i9 
109 
99 
89 
79 


69 
59 
48 
38 
28 
18 

2 
-11 
21 
36 


©’s trop. long. 
in seconds, 


2614 
2649 
2685 
2720 
2756 
2791 
2827 
2862 
2895 
2933 


Long. 
+152” 
= + ‘002 
of day. 


y- 


fraction of a da 


Total correctn. as 
Patiala. 


> 
5 


— ‘037 


Lat. 31° 


Eqn. of time 
in seconds. 


©"s trop. long. 


in seconds. 


+ 170—2745 


160 
150 
140 

- 130 
120 
110 
100 
90 
80 


272 
274 


2781 
2817 
2853 
2890 
2926 
2962 


2998 ° 


38034 
3071 


3107 
3143 
3179 
3215 
3252 
3288 
3324 
3360 
3896 
8433 


3469 
3505 
3541 
3577 
3614 
3650 
3686 
3724 


3722 


3721 
3719 
3718 
3716 
3715 
3713 
3712 
3710 
3709 
3707 


3706 
3704 
3703 
8701 
3700 
3628 
3697 
8695 
3694 
3692 


3691 
8689 
3688 
3686 
8685 
3683 
3682 
8680 
3680 
3633 


Long. 
+332” 
=+ *004 
of day. 


of a day. 


raction 
Simla 


Total correctn. as 


Sb 
ae 
$3y 


December. 


Eng. date. 


OCONA GArPWNHKOOONO 


November. 


bet et 
i?) 


QNKOOONA Gs 


yey y 


January, 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


+ 171—2876 
161 2213 
151 2950 
141 2987 
131 8024 
121 3061 
111 3098 
101 3135 

91 3172 
81 3209 


fraction of a day. 


Gahore. 


Total correctn. as 


> 
5 


Day of 
solar year. 


Lat. 28° 


Eqn. of time 
in seconds, 
©’s trop. long. 
in seconds. 


—285— 3230 


287 38189 
290 3148 
292 3107 
295 3067 
297 3028 
300 2985 
802 2944 
305 2903 
307 2862 


310 2821 
312 2780 
815 2739 
817 2698 
320 2658 
322 2617 
325 2576 
327 2535 
830 2494 
332 2453 


335 2412 
337 ©2371 
34C 2330 
342 2289 
3845 2249 
347 2208 
349 2167 
851 2126 
353 2085 


855 2044 
855 1976 
356 1908 
356 1840 
867 1772 
357 1704 
858 1636 
358 1667 
859 1499 
859 1431 


360 1363 
360 1295 
361 1227 
361 1169 
362 1091 
862 1028 
363 954 
363 886 
818 
750 


682 
614 
546 


y. 


fraction of a da 


Total correctn, as 
Mathura. 


Sop 
eae) 


TABLE IIl.—Sunrise from 28° to 32° RN. .latitude—cont. 


Lat. 29° 


Eqn. of time 
ip seconds, 
(©’s trop, long. 
in seconds, 


—283—3343 


285 38300 
288 3257 
290 3214 
293 3172 
295 3129 
298 3086 


300 3944. 


303 38001 
805 2938 


308 2916 
310 2873 
413 2830 
315 2787 
818 2745 
320 2702 
823 2659 
325 2617 
328 2574 
8380 2531 


882 2489 
884 2446 
386 2403 
338 2360 
$40 2818 
842 2275 
344 2232 
346 2190 
848 2147 


850 2104 
850 2034 
851 1964 
85] 1864 
352 1824 
352 1758 
353 1683 
853 1613 
854 1543 
354 1473 


356 1403 
855 = 1333 
856 1263 
356 1193 
357 =1123 
357 1052 
982 
912 
842 
772 


702 
632 
562 
492 
422 
351 
281 
211 
141 
363 71 
362 0 


Long. 
+ 352” 
= + '004 
of day. 


ay. 


Tota) correctn. as 
fraction of ad 


Delhi. 


Tat. 30° 


Eqn. of time 
in seconds, 
©’s trop: long. 
in seconds, 


--280— 8463 
283 3418 
285 3374 
287 3329 
290 3285 
292 3240 
294 3196 
297 «8151 
299 3107 
301 3062 


3018 
2973 
2929 
2884 
2840 
2795 
2751 
2706 


Long. 
+ 152” 


ye 


Total correctn, as 
fraction of a da 


Eqn. of time 
in seconds. 


©’s trop. long. 
in seconds, 


—276—8587 


279 
281 
283 
286 
288 
290 
298 
295 
297 


300 
802 


3540 
3494 
3447 
3400 
3354 
3307 
8261 
3214 
3167 


3121 
3074 
3028 
2981 
2934 
2888 
2841 
2795 
2748 
2708 


ay. 


fraction of ad 


Simla. 


Total correctn, as 
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January. 


February. 


March, 


Lat. 
ee 
£ SS 
ee 
. é @ 
Ey 29 
Ms 


309 


32° 


©’s trop. long.. 
1m seconds, 


24 —274—8711 


25 276 
26 278 
27 281 
28 283 
29 285 
30 287 
31 9289 
1 292 

2 294 
3 296 
4 298 
5 300 
6 303 
7 3065 
8 307 
9 309 
10° 3il 
13-34 
12 = 316 
13 «318 
14 320 
15 322 
16 3824 
17 326 
18. 328 
19 830 
20 332 
21 384 
22 336 
23 836 
24 337 
25 337 
26 338 
27 338 
28 339 
‘1 339 
2 340 
3 340 
~& 341 
5 341 
6 342 
7 342 
8 343 
9 343 
10 344 
11 344 
12 344 
13 = 845 
14 3845 
15 3845 
16 436 
17 8346 
18 3846 
19 347 
20 347 
21 347 
22 348 
23 348 
24 348 


3662 
3614 
3565 
3517 
3468 
3420 
3371 
3323 
3274 


3226 
8177 
3129 
8080 
8032 
2983 
2935 


oo 5 
ER 


2 | 
= 
a | 
*§ 


y. 


fraction of a da 


‘Total correctn. as 
Lahore. 


310 


Day of 
solar year. 


OONAakh tor 


10 


Lat. 


of time 
in sgconds. 


qu. 


fal 


TABLE lI.-—SUNRISB AND INDIAN TERRESTRIAL LONGITUDES 


TABLE IIL Sunrise from 33° to 35° N. latitude. 


a0" “ah ~ 1508" 
= $8 me he 0 = 
of day. of day. of day. 
i 2 ce ey, 
ao . —— ee wo, bed 7 Sie ee Bc 
S232, 99 $4 isa $8 23 3s 
a : Bo S 3 ; 
ee eee) eee cig * Bee BER 
» 2 a Pe) rt 2 a = 
= 334 df 26 gah af 28 £228 
om Be oe ® a g ) Bh 
A.D, A.D. A.D 
1000 — 1000 — 1000 — 
1400, 1400, 1400, 
+79 + ‘001 — 338 -+82 + ‘003 — 833 +84 — ‘012 
158 + °002 836 168 + °004 331 168 - ‘011 
238 + '003 385 245 + '005 330 252 — ‘010 
817 + 004 334 326 + ‘006 329 . 336 — ‘009 
896 + ‘005 332 408 + :007 328 420 — ‘008 
475 + °006 831 490 + 008 327 504 — ‘007 
654 + ‘007 330 571 + ‘009 325 588 — 006 
634 + ‘008 328 653 + 010 823 672 — 005 
713 + °009 326 784 + O11 321 756 =- 004 
792 =F 324 818 + 012 319 840 — °003 
871 + *010 321 898 + 013 317 924 = 002 
9m) + °OLL 319 979 + 014 315 1008 - ‘001 
1030 + '012 317 1061 =F 813 1092 000 
1109 + ‘013 315 3142 + ‘015 810 1176 + ‘001 
1188 + °014 312 1224 + 016 308 1260 + 002 
1267 + 015 310 1306 + ‘017 306 1344 + ‘008 
1346 + ‘016 308 1387 + °018 304, 1428 + 004 
1426 + ‘017 306 1469 + °019 302 1512 + °005 
1605 +018 . 304 1550 + ‘020 800 1596 + ‘006 
1584 ." 302 1632 + 021 298 1680 + °007 
1663 + '019 300 1714 + *022 296 1764 + °008 
1742 + ‘020 298 1795 + ‘028 294 1848 as 
1822 : 296 1877 =o 292 1982 + °009 
1901 + 021 204 1958 + °024 290 2016 Te 
1980 + °022 292 2040 + °025 288 2100 + ‘010 
2069 : 290 2122 an 286 2184 + ‘O11 
2188 + ‘023 288 2203 + °026 284 2268 o 
2218 js 286 2285 aa 282 2352 + °O12 
2297 + 024 284 2366 + °027 280 2486 + °013 
2376 + °025 282 2448 + '028 278 2520 see 
2426 ce 280 2500 276 2574 + ‘014 
2477 + °026 278 2652 + °029 274 2628 vee 
2527 276 2604 + 030 272 2683 + ‘O15 
2577 + ‘027 27 3655 = 270 2737 + 016 
2628 + '028 272 2707 + 081 268 2791 an 
2678 270 2759 ae 266 2845 + ‘017 
2728 + °029 268 2€11 + °082 264 2899 + ‘O18 
2779 266 2863 a 262 2953 
2829 + '030 264 2915 + °033 260 3608 + ‘019 
2879 + ‘031 261 2967 + 034 258 3062 + °020 
2929 + ‘032 258 3019 + 035 256 3116 + ‘021 
2980 aes 252 3070 oes 250 3170 ve 
3030 + ‘088 245 3122 + °036 243 3224 + "022 
8080 240 3174 + '037 237 8279 + ‘023 
3181 + °084 234 3226 a 231 8333 “oe 
3181 228 3278 + °038 226 3387 + '024 
323] + 035 222 3330 eee 219 3441 et 
8282 + ‘036 216 3382 + °089 213 3495 + °025 
8832 + °037 210 3433 + ‘040 208 3550 + °026 
3382 ove 205 3485 + 041 208 3604 + °027 
3438 + °038 199 3587 va 197 3658 + °028 
3483 we 193 3589 + ‘O42 191 8712 Bat 
3538 Ss 186 3641 ace 184 3766 + °029 
3584 ae 180 3693 ey 178 3821 ae 
8634 wae 177 8745 ate 176 3875 ue 
8684 se 174 3797 “s 172 3929 
8736 ss 171 8848 168 89838 =a 
8785 ae 168 89U0 164 4087 ue 
8885 165 8952 : 160 4092 = 
8886 ‘ 162 4004, : 156 4146 “ 
8936 ane 169 4056 wes 152 4200 xe 
3988 + ‘039 156 4060 + °048 148 4205 


Eng. date. 


10 


Day of 
solar year. 
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TABLE III.—Sunrise from 33° to 35° N. latitude—cont. 


wh on Pet 
° 3 ° - — 1592” 
of day, of day of day. 
i. ae 25 oe 
ee oO sv bo dc ° 3 
os 23 os fo <a 2 ho . i ; 
Boss «fsa 159 ee Eee Be 83 35 8 
eevee 828 5S tee Bote ao eee : 
Secuee “$35 8 See. 884 S$0 Eo Page son 
5° 32 ee aod oo PS 
Sas eA Sfe oda wee 28 ds =e °S38 ba 
3 © a es © feats Re fut i) 
AD. D. cD. 
1000 ~ — 1000 — 1000 
1400. 1400, 1400. 

—151 +3942 +039 —153 +4064 + 043 —144 +4210 + °029 26 
148-8946 os 150 4068 Ae 140 4214 =e 27 
188 3949 ove 138 4072 ae 187 4219 Sie 23 
130 8952 i 180 4076 2 130 4224 +030 29 
121 3955 ei 120 480 es 120 4229 = 30 
112 3958 vr 112 4084 aa 312 4234 oi 31 
103 3962 5 103 4088 oe 103 4238 ne 1 

95 = 895 oe 94 4092 ie 94 4243 a 2 
86 3968 + °040 85 4096 Ro 85 4248 x 3 
77 ~ ~=3971 ee 76 4100 2. 76 4253 4 
68 3974 ey 68 4104 + 044 68 4258 ae .§ 
58 3978 a0 58 = 4108 dg 58 4262 fpf 6 
51 3981 a 50 = 4112 a 50 4287 a ? 
41 3984 + 041 41 4116 es 41 4972 + "O31 g 
32 3987 acs 32 4120 a 32 4277 af 9 
28 8990 23 4124 a 23 4282 pte 10 
14 3994 ee 14 4128 =e 14 4286 cay 11 
5 397 ae 5 4132 + '045 & 4291 ae 12 
+ 4 4000 = +4 4136 Nie + 4 4203 ne 13 
13. 4003 ae 13. 4140 ie 13 4301 + ‘082 14 
22 4008 ” 22 4144 se 22 4306 me ¢ 15 
80 4010 st 30 ©4148 + 044 80 43810 + 031 5126 
40 4013 — 40 4152 ae 40 = 4315 ae ide ' J 
49 4016 + 040 48 4156 Fe: 48 4320 + °030 18 
57 = 4019 -. 57 ©4160 + °043 AT 4825 ais 19 
67 4022 + ‘039 66 4164 a 66 43430 + °029 20 
76 4026 x: 75 4168 + -042 75 4834 ca 21 
84 4029 = 84 4172 % 84 4339 ~~ 22 
110 4032 eG 111 4176 a 111 4344 + °028 23 
121 3994 + 088 121 = 4137 i 121 4304 ae 24 
131 3956 das 132 4099 oe 132 4265 Bee 25 
141 8918 ap 141 4060 + 041 142 4225 * 26 
151 3880 “+ 037 151 4021 ies 152 4186 + '027 27 
162 3842 i 162 3982 + 040 163 4147 oe 28 
172 3804 rad 172 =: 8944 . 1730-107 es 29 
182 3766 + °086 182 8905 cae 183 4068 + 026 30 
192 3728 et 193 3866 + °039 198 4028 be i 
202 3691 + 035 202 3828 a 208 =. 3989 + 025 2 
211 3653 x 212 = 3789 th 212 3949 A 3 
221 3615 ce 222 3750 ag 292 3910 se & 
231 3577 es 282 3711 + °038 232 3870 + ‘O24 § 
242 3539 + 034 243 ©3678 ae 244 3831 af 6 
251 3501 ‘4 252 3684 ss 263 3791 oy 7 
261 3463 ee 262 3595 + ‘037 263 3752 = 8 
270 3425 di 271 ~~ 3567 xe 272 3712 ek 9 
278 3387 + ‘033 279 - 3518 + ‘036 280 8673 + °023 10 
288 3349 ee 288 3479 a 289 3683 a 11 
eset 8s, 297 3440 i 298 3594 + 022 12 
305 =. 3278 + °032 305 3402 f 306 3554 ts 213 
315 3235 - 316-8368 + *035 316 3515 +021 (214 
324 3197 + *081 $25 8324 on $26 3475 is 15 
383 3159 = $34 3286 + 034 385 3436 + +020 16 
342 3121 + 030 343 ©=- 3247 a 344 3896 % 17 
350 3084 + 029 351 3208 + 033 852 38357 + 019 18 
359 3046 ee 360 =: 3169 2; 361 3317 19 
367 3008 oe 368 3131 + 032 369 «= 3278 + ‘O18 20 
375 2970 + °028 876 3092 a 377 —- 3288 =. 21 
883 2932 a $84 3053 + 081 385 3199 + ‘O17 32 
408 2894 mts 411 = $015 + ‘030 414-8159 Me 23 
416 2856 + 027 419 2976 oe 422 3120 + ‘016 24 
424 2806 + 026 42) 2924 a 430 3066 ie 25 
432-2755 a 435 9872 + 029 438 3011 + ‘016 26 
439 2705 io 143 2820 & 445 2967 a 37 
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TABLE III.—Sunrise from 33° to 35° N. latitude—cont. 


—48 — 228 = 
Tat s3° cat eee ee Hat. 35° == igs 
of day of day. of day. 
35 35 ae 
1 a a) | 3 ee to & 3 ° °Q . bo s s © 
woe ae. oe oe ga. a8 Sak fs 83 Sa g 
on Se =F Rog Sg a3 £°s Se aaa | oe S 
igs ee ES Ea ng BS. ee a te at ee sé9 S 
eee See eee ee 83 o:§2> aioe 
WS: cee sa | 32S ge ee 9 da sf $89 Ee 
= > 8°? foo eee | OULU eB a 
A.D AD. A.D. 
1000— 1000— 1000— 
1400. 1400, 1400. 
126 +447 +2654 +025 +450 +2768 + *028 +453 +2902 + ‘O14 228 
127 455 2604 = 458 2716 ee 461 2848 + ‘018 a 29 
128 462 2554 + 024 465 2664 + ‘027 468 2794 af » 30 
129 469 2503 + 023 472 2612 ae 475 27389 31 
130 476 2453 + 022 479 2560 + *026 482 2685 + ‘012 1 
131 483 2402 ; 486 2508 489 2630 + ‘O11 2 
132 490 2352 + 021 493 2456 + °025 496 2576 + ‘010 3. 
133 497 2302 Ss 500 2404 503 2522 & 
134 503 2251 + "020 506 =: 2352 + 024 509 2467 + 009 5. 
135 509 2201 + ‘019 512 2300 + ‘023 515 2418 . 6 
136 515 2150 518 2248 521 2358 aes 7 
137 521 2100 + 018 524 2196 527 2304 + *008 8 
138 527 2050 = 530 2144 + °022 533 2250 + ‘007 9 
139 533 1999 = 536 =: 2092 + ‘021 539 2195 a 10 
140 538 1949 = 541 2040 544 2141 + 006 11 
141 544 1898 + ‘O17 547 1988 + 020 550 2086 - 12 
142 549 1848 = 652 =: 1936 = 555 2032 + 005 13 
143 554 1798 + ‘016 557 1884 + ‘O19 560 1978 a 14 
144 559 1747 = 562 1832 565 1923 + -004 15 
145 564 1697 + ‘015 567 1780 = 570 1869 ea 16 
146 569 1646 os 573 1728 + °018 576 1814 + ‘008 17 
147 576 1596 + O14 580 1676 + 017 585 1760 Re is 
148 578 1546 586 1624 ‘ 591 1706 + ‘002 19 
149 580 1495 + 0138 592 1572 + 016 596-1851 et 20 
150 582-1445 = 595 1520 a 601 1597 + 001 #321 
151 584 1394 + °012 596 = :1468 Ss + “015 602-1542 + 000 £22 
152 586 1344 3 597 «1416 Ss 603 1488 a 523 
153 588 1301 : 598 1870 + ‘014 604 1440 — ‘001 <24 
154 590 1257 + ‘O11 599-1325 a 605 13892 oes 25 
155 592 —s«d1214 = 600 1279 + °013 606 1844 x 26 
156 594 +1171 + -010 601 1233 607 1296 = 27 
157 596 1127 602 1188 + ‘012 608 1248 28 
158 599 1084 + 009 604 1142 609 1200 — ‘003 ae 
159 601 1040 as 606 1096 ee 610 1152 ee 30 
160 603 997 = 608 1051 + O11 612 1104 — °004 31 
161 605 954 + .008 610 1005 614 1056 — ‘005 1 
i162 606 910 = 611 959 + ‘010 615 1008 ae 2 
i163 608 867 + ‘007 613 913 617 960 = 006 3. 
164 610 824 = 615 868 + °009 619 912 ae, £ 
165 6il 780 + *006 616 822 620 864 ce 5 
166 611 787 ix 616 776 + 008 620 816 — °007 6 
167 612 694 + °005 617 781 + ‘007 621 768 a y 
168 613 650 = 618 685 = 622 720 — °008 8 
169 614 607 + ‘004 619 639 + °006 628 672 —-"009 9 
170 614 564 ; 619 594 = 623 624 ee -10 
171 614.—i—iw SC “00 619 548. + “0085 623 576 — *010 $11 
172 614 477 3 619 502 a 623 528 nt s12 
173 614 433 + 7002 619 457 + 004 623 480 — ‘dll 313 
174 614 390 es 619 411 sat 628 432 a S14 
175 614 347 + ‘001 619 365 + *003 623 884 — ‘012 215. 
176 614 803 = 619 320 aa 623 836 — ‘018 16 
177 613 260 000 618 274 + 002 622 288 r 
178 e612 ~ «217 617-228 e 621 240 — "014 +4 
179 611 173 — 001 616 183 + :001 620 192 ont 19 
180 810 130 oa 615 137 000 619 144 — ‘015 20 
181 608 87 — *002 6138 91 ee 617 96 ss 21 
i82 607 43 = 612 46 — *001 616 48 — "016 22 
i183 607 0 — 003 612 0 ead 618 a) — ‘O17 23 
184 608 —45 <= 611 —4i7 — 002 616 —50 24 
185 604 90 — “004 609 94 - 0 
B vee 614 99 018 25 
is6 602 134 607 142 — 003 612 149 


Day of 
solar year. 


Lat. 33° 
ao 
fg Ey 
ny H 
8.8 2.8 
<>] © 
+ 600 —179 
597 224 
604 269 
601 814 
588 358 
585 408 
581 448 
578 493 
574 538 
570 582 
566 627 
562 672 
558 717 
553 762 
548 806 
544 861 
539 896 
533 941 
528 986 
523 1030 
519 1075 
518 1120 
607 1165 
501 1210 
495 1254 
488 1299 
484 1344 
477 1394 
470 1445 
463 1495 
456 1546 
449 1598 
441 1646 
434 1697 
426 1747 
418 1798 
410 1848 
402 1898 
394 1949 
286 1999 
377 2050 
369 2100 
360 2150 
851 2201 
842 2251 
383 2302 
824 2352 
314 2402 
305 2453 
296 2508 
287 2554 
277 2604 
267 2654 
258 2706 
246 27655 
236 2806 
211 2856 
202 2894 
192 2982 
182 2970 


TABLE III.—Sunrise from 33° to 38° N. latitide—cont, 


Toatl correctn. as 
Traction of a da 


> 
oy 


Lat. 34° 
ae 
Es 23 
~s &8 
og 58 
a A 2 a 
raf © 

+ 605 —189 
602 236 
609 283 
606 330 
593 378 
590 425 
686 472 
683 519 
579 566 
575 614 
671 661 
567 708 
563 755 
558 802 
5538 «860 
649 «897 
644, 944 
588 991 
538 1088 
528 1086 
§24 1133 
618 1180 
512-1287 
506 1274 
500 1822 
493 i889 
487 1416 
480 1468 
473 1620 
466 1672 
459 1624 
452 1676 
444 1728 
437 1780 
429 18382 
421 1884 
413 1936 
405 1988 
897 2040 
389 2092 
880 2144 
372 2196 
863 2248 
354. 23800 
845 2352 
886 2404 
327 2456 
317 2508 
308 2560 
299 2612 
290 2664 
280 2716 
270 2768 
261 2820 
248 2872 
288 2924 
912 2976 
208 80156 
1938 8053 
1838 8092 


day. 


fraction ofa 
Srinagar. 


bp Total correctn. as 


Lat. 35° 


Eqn. of time 
in seconds, 


©’s:trop. long, 
im-seconds, 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


Kabul. 


fraction of a day. 


f> ‘Total correstn. as 


Sep. 


October. 
ODM ONDHOOOT 


November. 


Eng. date. 


po et 
OK OOCON 


13 


314 


Day of 
solar year. 


TABLE III.—SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III.—Sunrise from 33° to 35° N. latitude—cont. 


Long. ong, lane 
° = 480” ° — 228 ° os 9) 
of day. of day. of day. 
a5 ée 3 
ow 2 a5 © o 2 3 Sau © a 2 $2 
ae “3 $3gs 83 29  (£t¢ che eaee Pe 
“2 88  “RSgleeeeoews « $20.9 500 ome S23 
3 3 &3 239 2 688 sou ee = 39 
ds 23 S96" ooi5 “Se. 23% gf 28 2 iM 
S a) aa” at © ane es © = 
A.D. A.D. A.D. 
1000— 1000— 1000 
1400. 1400. 1400, 
+172 — 3008 — ‘042 +173 —3131 — 041 +174 —3278 — "059 
162 3046 163 $169 — 042 164 8317 
152 3084 — ‘043 153 3208 154 3357 — 060 
142 3121 — "044 143 3247 — 043 144 $396 — 061 
132 3159 1383 3286 — 044 134 3436 
122 3197 —°045 128 3324 et 124 3475 — ‘062 
112 323d 113 3363 -* 114 8515 
102 3273 — 046 103 3402 Res 104 3554 ae 
92 3311 . 93 8440 — 046 O4 8594 — ‘063 
82 3349 — “047 83 3479 mae 84 3633 —°064 
72 8387 5 93 3518 —'047 74 3673 
62 3425 —°048 63 8557 64 3712 — "065 
51 3463 — ‘049 62 3595 — ‘048 53 3752 — 066 
41 3501 F 42 3634 — "049 43 3791 
31 3539 — 050 32 3673 33 3831 — 067 
21 3577 2. 22 3711 —°*050 33 3870 
11 8615 —°051 1Z 3750 —'051 13 3910 -° 
-— 19 36538 ‘ — 20 3789 - 21 3949 —'069 
29 3891 8 30 8828 — °052 31 3989 . 
39 3728 40 3866 eee 41 4028 
49 8766 —°052 50 8905 ste 51 4068 
59 3804 ae 60 8944 eae 61 4107 
70 3842 71 3982 72 4147 
80 8880 ee 81 4021 . + 82 4185 ae 
91 6918 xe 92 4060 93 4225 
92 3956 93 4099 ‘ 94 4265 a 
$3 3994 rh 94 4187 5 95 4304 
98 4032 — ‘053 97 4176 nae 97 4344 
108 4029 = 1024172 “A 102 4339 sd 
109 4026 ° 108 4168 107 4334 
116 4022 114 4164 118 4330 ‘ 
120 4019 119 4160 119 4325 
126 4016 125 4156 124 4320 
132 4013 131 4152 131 4315 
137 4010 . 136 4148 136 4310 
143 4006 142 4144 141 4306 
149 4903 om 148 4140 ins 146 4301 - 
154 4000 ees 153 4136 = 152 4296 aes 
160 8997 toe 159 4132 Ga 158 4291 a 
166 3994 165 4128 163 4286 < 
71 3990 Re 170 4124 ive 168 4282 wae 
177 3987 Be 176 4120 +e 174 4277 — 
183 3984 as 182 4116 a 180 4272 kx 
188 3981 187 4112 tes 185 4267 
194 3978 193 4108 191 4262 
200. 3974 199 4104 197 4258 
205 3971 ° 204 4100 202 4253 
211 3968 210 4096 207 4248 Ei 
216 3965 216 4092 218 4242 —°069 
222 3962 —°052 221 4088 e 219 4238 : 
228 3958 ise 227 4084 — 051 224 4234 — ‘068 
233 3955 - 051 283 4080 —°050 229 4229 — ‘067 
239 3952 -" 238 4076 a 235 4224 a 
245 3949 244 4072 — 049 241 4219 — 066 
250 3946 —'049 249 4068 -. 246 4214 —°065 
266 8942 254 4064 — "047 261 4210 
262 8939 Se 259 4060 oon 256 4205 
267 8936 —°048 264 4056 261 4200 —*064 
268 3886 — 047 286 4004 263 4146 -_* 


Nov. 


December. 


January. 


Eng. date. 


Day of 


Solar year. 


TABLE III,—SUNRISE AND INDIAN TERRESTRIAL LONGI''UDES 


Lat. 33° 
F } : 
a Ey 

3 8 ye: 

ww 2 Ons 
38 Ba 
a £ wo 

ef 1) 

- 271 — 3835 
278 3785 
275 3735 
277 8684 
280 3634 
282 3584 
284. 3533 
286 3483 
288 3433 
2380 3382 
293 3332 
295 3282 
297 3231 
299 3181 
301 3131 
303 3080 
306 8030 
308 2980 
310 2929 
312 2879 
314 2829 
316 2779 
318 2728 
320 2678 
822 2628 
324 257 
326 2527 
328 2477 
330 2426 
332 2376 
332 2297 
332 2218 
833 2138 
333 2059 
833 1980 
334 1901 
334 1822 
834 1742 
835 1668 
335 1584 
335 1505 
336 1426 
336 1346 
836 1267 
837 1188 
887 1109 
337 1030 
3838 950 
338 871 
338 792 
339 713 
339 634 
839 554 
340 475 
340 396 
340 817 
341 238 
341 158 
841 19 
342 0 


TABLE III.—Sunrise from 33° to 35° N. latitude—cont. 


Long. 
— 480” 
=~ *0055 
of day. 


fraction of aday. 


Jehlum. 


Total correctn. as 


> 
=] 


Lat. 34° 

; i 
gs 88 
Bo 5,2 
ae 8S 
ea asd 
ae) ms 

ics) *) 
—268 —3952 
270 3900 
272 3848 
274, 3767 
277 3745 
279 8643 
281 3641 
283 3589 
285 3537 
287 3485 
280) 3433 
291 3382 
2938 3330 
295 3278 
297 3226 
299 38174 
301 3122 
308 3070 
305 3019 
307 2967 
309 2915 
311 2863 
313 2811 
315 2759 
317 2707 
319 2655 
321 2604 
3238 2552 
325 2500 
27 2448 
327 2366 
327 2285 
328 2203 
325 2122 
328 2040 
329 1958 
329 1877 
329 1795 
330 1714 
330 1632 
330 1550 
331 1469 
331 1887 
331 1306 
382 1224 
332 1142 
332 1061 
333 979 
333 898 
333 «B16 
434 734 
334, 653 
334. 571 
335 490 
345 408 
3385 326 
336 245 
336 163 
336 82 
387 0 


Long. 
— 228” 
=-— ‘008 
of day. 


y- 


fraction of a da 
Srinagar. 


Total correctn. as 


> 
=] 


Lat. 35’ 

; to. 
on a @ 
a’g sz 
Bo =) 
ag 25 
rs © 

— 265 4092 
267 4037 
269 3983 
271 3929 
273 3875 
275 3821 
277 3766 
279 3712 
281 3658 
283 3604 
285 3550 
287 3495 
289 3441 
291 8387 
293 3333 
295 3279 
297 3224 
299 3170 
301 3116 
303 8062 
305 3008 
307 2953 
309 2899 
3il 2845 
313 2791 
315 2737 
317 2683 
319 2628 
321 2574 
323 2520 
323 2436 
$23 2352 
324 2268 
324 2184 
324 2100 
325 2016 
825 1932 
325— 1848 
326 1764 
326 1680 
326 1496 
327 1512 
327 1423 
327 1344 
328 1260 
328 1176 
328 1092 
329 1008 
329 924 
329 840 
330 756 
330 672 
330 588 
381 504 
331 420 
331 386 
832 252 
832 168 
332 84 
833 0 


day. 


& Total correctn. as 
fraction of a 
Kabul. 


gee 


January. 


March, 
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Eng. date. 


NNWwHKWN 
IO) Cn 


@@bo 
Yoo 


Ne 


CONDOhw 


i1 


19 


20 


21 
22 
23 


24 


25 
26 
27 


28 
29 
30 
31 
82 
88 


34 


85 
86 
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TABLE I{I-A.—-SUNRISE AND INDIAN TERRESTRIAL LONGITUDES 


TABLE III-A. Latitudes and Longitudes of chief places in British India and the Feudatory States. 


(Longitudes are expressed by the difference in seconds of time as compared with Ujjain.) 


Latitude Time ae 
aS ee in degrees : ee in degrees 
District, Town. and cies ais Nepepenice | S District. Town. and dectonie 
of a degree. '™ 8°0onds. Fe of a degree, 
BRITISH TERRITORY. Bombay Province—cont. 
37 Nasik... coe WOME Sas vee wos 20°0 
neee S rovinee: 88 Panch Mahal ... Godhra |. ... 22-7 
° = 39 Poona eee eee Poona see oon eee 18°5 
Aden... .. Aden ... ian 12°7 7348 (abelaiee = 177 
40 Sholapnr ... .. 4 Pandharpor ... re 17°7 
= Barsi ... im oe 182 
Ajmere-Merwara Province. | 41 Satara .. Satara sot - 17°7 
4G Por is 42 aon Surat... woe ies 2-2 
: mere ee : os 43 Thana ... Bandra ay 19° 
Ajmore .. «| Nazirabad oo 3 : 
Merwara ... Beawar (Nayanagar), 26'0 — 352 | : 
| Burma Province. 
. - 44 Ak ab one eer Akyab eee wee 20°2 
Baluchistan Province. 45 Amhersi Ae .. Moulmein.., eon 16°5 
- . a 46 Bassein eee see Bassein eee 16°7 
Quetta—Peshin... Quetta as oe 30°2 2104 oe Me eude Heunda oe a 7 
- 48 Mandalay Mandalay... na 22°0 
Bengal Province. 49 Prome Prome at Sn 188 
50 Rangoon ... Rangoon oa 16-7 
Balasore .»» Balasore oA ee 21°5 + 2676 51 Tavoy Tavoy 53 141 
Bankura ... .. Banknra ee a 23:2 + 2708 
Bhagalpur .. Bhagalpur ... ess 25°2 +2692 
Bcctenn f Burdwan ia ee + 2836 Central Provinces. 
= ** | Howrah = i 225 +3016 
Champaram ... Bettiah ove : 265 + 2092 52 Jubbalpore . Jtbbalpore ... tee 23:2 
Cuttack eee eee Cattack eo eos 205 + 2420 53 N Kamptee aoe vee 21'2 
Darbhanga ... Darbhanga .., oe 26°2 + 2428 Cer ss ** | Nagpur eee een 21°2 
Gaya ve Gaya ... as ase 24°5 +2216 64 Nimar ... Burhanpur ... oes 21°83 
Hooghly Hoogly and Chinsura. 23°0 + 3028 55 Raipur ... .« Raipur : oes 21°2 
ooghly ... "1 Serampore = 22:7 +8016 56 Saugor .. Saugor ae us 23°8 
Midnapore -. Midnapore ... ae 22°5 + 2768 
Monghyr + Monghyr _... an 25°3 + 2564 
Murshidabad Berhampore ... ... 24°0 +2996 Eastern Bengal and Assam Province. 
f Hajipur aa oe 26°7 + 2260 
Muzaffarpor =... Muzaffarpur ... vee 26°0 + 2808 57 Chittagong on Chittsgeng eee 23°3 
‘tee Krishnagar ... aes 23°56 + 3056 ecca 6% 5 ; 
Nadia as = Baniipar ee 23°2 +3040 58 Decca eee eee Narayanganj ee } 23 7 
{Calcutta Se meal 59 Manipur... Imphal sa ove 24'8 
Cossipur-Chitpur .., 22°5 +3020 60 Pabna ... Sirajganj.. oe 24'5 
Garden Reach ees 61 Rajehahi .» Rampur-Bolia x 24°3 
Twenty-four <3: 
¢{ Maniktala oJ 
Saree Naihati 23:0 +3082 
Baranagar ». aca 22°7 + 3020 Madras Province. 
Patna rs see 25° + 2252 oni = 5° 
Patna 4 Bihar et on BOS oo ee ee aes 
\Dinapore__... — 25:7 + 2224 63 Chingleput +. Conjeeveram.., a 12°8 
Puri = w= Puri - 19°8 +2408 64 Coimbatore Coimbatore .., ee 11:0 
Ranchi ... Ranchi _ + 2292 65 Ganjam ... ae ripe aps 550 sae +e 
Saran Chapra 25'8 +2148 ios ocanada~e_., aes 17:0 
Shahabad ou { Sagaram 25:0 +1976 oe etc * | Rajahmundry vee 17°0 
= ** ) Arrah E 25°5 +2132 (Bezwada_.., as 16°5 
67 Kistna ... ...4 Ellore... sai es 16:7 
: ( Masulipatam 16:2 
Berar Province. 68 Guntar ... Guntir oe 16'3 
Akola ..  .«. Akola... 20°7 + 300 69 Kurnool ... Kurnool __... - 158 
Amracti... ... Amraoti Peer) + 480 70 Madras ..  ... Alene , Lae =. 
ae . : adur at ; 
Kllichpur Ellichpur _..... ces 21°2 424 71 Madura ... ud Baieeedater oe 
Dindigul 10°3 
Bombay Province. Calicut mer a 11:2 
Ahmadabad .,. Ahmadabad... . 23:0 — 768 72 Malabar... ... Pelghaee : : ~~ 
Ahmadnagar Ahmadnagar ws 19:0 — 208 \Tellicherry .., 2 1b? 
Belgaum Belgaum vee 16°0 — 304 73 Nellore ... Nellore eee 145 
Bijapur ... Bijapur 16'8 — 16 Gudivat 
Bombay ss Bombay 19°0 — 692 74 North Arcot ...j GUclyattam., ... 180 
Broach ... Broach ae — 672 Vellore we 189 
Hubli ... ay: ate 15°3 — 152 75 Salem Salem... is net 11:7 
Dharwar ..& Dharwar = < 15'5 — 184 76 South Arcot Cuddalore... =< LPT 
Gadag eos 15'5 - 36 7 South Kanara ... Mangalore .., 128 
Kaira... Nadiad 22°7 — 700 "8 Tanjore Kumbakénam ae 110 
Khandesh .,, Dhulia 210 — 240 re: ia. o> aee 


Time 
difference 
in seconds’ 


Heth eee ey ee 


tet tet 


+++ + + 


FREE +H HL ED FETE EH HEHEHE EE HE 
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TABLE IIl-A—Latitudes and longitudes of chief places in British India and the Feudatory States—cont. 


(Longitudes are expressed by the difference in seconds of time as compared with Ujjain.) 


Latitude - are 
a oO : . in degrees een “os “8 fegesios _rime 
3 z District, Town. and deci- ri 3 > District. Town. and deci- difference 
mals of , in 
seconds, = mals of 
a degree. a degree. seconds, 
Madras Province—cont. Bombay Native States—cont. 
{ Tanjore aot 10°7 + 804 Junagarah 2}- 
78 Tanjore—cont.  ...4 Mannargudi... 10°7 + 880 Paes ae Ey 
Mayavaram .., an Pu! + 928 112 Kathiawar—cont. ...¢ Porabandar ... 21°86 —1436 
Palamcottah 87 + 472 = | Raik ot 92: ~1188 
oul outing os + 424 ; = Wadhwan 23-6 — 972 
» rivillipnttur 5) + 440 13 olhapur Kolhapur : = 
79 Tinnevelly 4 Tinnevelly 87 + 456 P 2 P 166 364 
| Tiruchendnr .., 85 + 560 
borin e 8'8 + 568 Central India Agency. 
ae richinopoly... Saeed : 
80 Trichinopoly ... Srirangam } 10°8 + 700 | 114 Rewah ... Rawak a = 24:5 +1294 
F Vizagapatam V7 +1804 | 115 Bhopal cee Bhopal <3 23°2 os 
Gk Vinagapatem < oe 18:2 + 1832 116 Datia Datia ... oa = 25 6 + oe 
117 Gwalior .., of Tne — a a 
: S Ujjain... =: 23:1 + ==6 
North-West Frontier Province. 118 Indore Indore = 227 + 28 
- : : : os laora i Taora ... 23°6 —=35¢ 
82 pr aaa » Dera Isinail Khan ... 31°8 —1168 0 Sosa Mandasar D4] — 168 
83 Kohat... we = ohat... es ae 33'6 —1044 121 Ratlam Ratlam 23'3 — 176 
84 Peshawar\ Peshawer x 340 — 1008 Z 
: : Hyderabad State. 
Punjab Province. | 
< | ae Aurangabad : 
85 Amritsar eat Cw, RLS | ea, Sudennabes { Jalna ‘ 28: ae 
86 Delhi .... <== Delhi... ss 28°7 + 352 123. Gulbarga Gulbarga... ae tee + 256 
87 Dera Ghazi Khan... Dera Ghazi Khan 30°0 —1200 | 124 Hyderabad Hyderabad 73 + 640 
88 Ferozepore Ferozepur 310 — 280 125 Raichur ... Raichur 16°28 + 376 
89 Gurdaspur Batala ; 30'8 — 140 
90 Gujranwala. Gujranwala .. 32°2 — 384 : 
91 Gurgaon... -- Rewari ke 28°2 + 204 Kashmir State. 
92 Hissar Bhiwani re ane 28'8 + 84 
ae : cae 126 Jammu . Jammu = ebay: — 208 
93 Jhang Jhang- Maghiana a2 828 127 Kashmir,.. Srinagar... as 34°8 — 228 
94 K 1 Karnal Tee See 29'°7 + 288 
tt ** | Panipat 29°4 
95 Jallundur ry Jullundur cos eee 318 _ Bo? Madras Native States. 
Lahore 31°6 - 3 | 
a ee a a 128 Cochin Ernakulam 100 12 
97 Ludhiana =... Ludhiana ai BSC = es tee ra eR 100. = ee 
98 Multan ..- a 8 129 Pudukkottai Pudukkottei ... 103 +4 728 
99 Raewaipandi ee Rawalpandi ... 83°6 — 640 (All 5 
100 Rohtak Rohtak 28'9 + 192 : ephey 9 + 132 
jet” minteee ase Se Be iiot ase ae 30°5 os 130 Travancore aio Nagerccil 81 + 400 
0 1alkO ose ee a oes | {Trivandrom = ais 35 + 280 
Sindh Province. | Mysore State. 
102 Hyderabad Hyderabad ea ao 25°3 —1768 131 Bangalore Bangalore 13:0 + 432 
103 Karachi... Karachi sta oige 24'8 — 2092 182 Kolar Kolar ... TST: + 564 
Shikarpur... 280 — 1708 133 Mysore .. Mysore 12°3 + 212 
104 SUkKOP 0 egekur 277 1682 
Punjab Native States. 
United Provinces of Agra and Oudh. : 
184 Malar Kotla .,. Malar Kotla... 30°5 + 48 
105 Harodi Shahabad ... 27:7 +1000 135 Patiala ... Patiala 30°32 + 164 
106 Sitapur .. ... Sitapur 276 +1172 
Rajputana Agency. 
WATIVE STATES. 136 Alwar ... .. Alwar 27°6 + 196 
187 Bharatpur .. Bharatpur 27°2 + 412 
Baroda State. 138 Bikaner ... ... Bikaner = 280 — 696 
; ... (Sikar ... ve one 27°6 — 156 
107 Baroda ... .- Baroda vee v8 22°3 — 608 189 Jaipur... d Jaipur ia 26'9 + [¢ 
108 Kadi .. Patan (Anhilwad) ... 23°8 — 868 140 Karauli... ... Karauli ; 26'5 + 300 
109 Navasan.. +. Navasan ve 210 — 684 141 Kotah Kotah.. 2571 + 16 
142 Jodhpur... Jodhpur 26°3 — 664 
143 Mewar or Udaipur 24°6 — 500 
: Udaipur 
Bombay Native States. 144 Tonk Tonks 261 hea) 
eee eee Camba soe eon 22°3 og 748 e . 
TH hes ios «. Bhoj sf ant Sas 232 — 1436 United Provinces Native States. 
F - Bhauvagar ... 21°7 — 860 
112 Kathiswar 8: Dhoraji se S27 — 1240 145 Rampur... Rampur... 28:3 + 780 


- 
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TABLE IV.—TABLES FORK CALCULATING GEOCENTRIC PLACE 


TABLE IV.—Mars. 


Data for calculating latitude and geocentric longitude of Mars from 1 B.C. to A.D. 2000. 
Mars’ mean motion for Centuries. 


AD. Kaliyuga. 

1 BC. 3101 K.Y. 
1OO A.D. 8201 
200 3301 
300 3403 
400 3501 
500 3601 
600 3701 
700 3801 
800 3901 
900 4001 


Yrs. Deg. Yrs. Deg. 
11 


1 191°40 305°46 
2 2281 12 13686 
3 21422 13 328°27 
4 4562 14 15967 
5 28703 15 351:08 
6 68°43 182°48 
7 25784 17 #11389 
8 9124 18 205:29 
9 28265 19 36:70 
10 11405 20 228°10 
Days. .¢] 1 
oO S. 0°52 
a F 524 5°76 
2 10°48 11:00 
3 15°72 16°24 
4 20°96 21°48 
5 26°20 26°73 
6 31°44 31°97 
7 36°68 37°21 
3 41°92 42°45 
9 47°16 47°69 
10 52°40 52°93 
11 57°64 58:17 
12 62°88 63°41 
13 68°12 68°65 
14 73°36 73°89 
15 78°60 7913 
16 83'84 84°37 
17 89°09 89°61 
is 94°23 94°85 
19 99°57  100°09 
20 10481 105°38 
21 11005 + 110°57 
22 115°29 11581 
23 120°53 = 121°05 
24 125°77 126°29 
25 18101 131°53 
26 136:25 136°77 
27 14149 14201 
28 146°73 147°25 
29 15197 152°49 
30 157°2L 157°73 
31 162'°45 16297 
32 167°69  168'21 
33 172'93 173°45 
34 17817 17869 
35 183'41 183°94 
36 18865 18918 


Mean longitude 
at commence- 


Longi- Longi- 
tude of tude of 

apsis. node. 

Deg. Deg. 
130°0274 40°0866 
130°0291 40°0848 
180 0808 4.0'0830 
130°0825 4.90813 
130°0842 40°0795 
130°0359 40°0777 
130°0376 40°'0759 
130°0393 40°0741 
130 0410 40-0723 
130°0427 40°0706 


Mars’ mean motion for odd years. 


Yrs. Deg. Yrs. 
31 17356 41 
32 497 42 
33 19637 43 
34 27:37 44 
35 21918 45 


36 059 46 
37 241:99 47 
38 7340 48 
39 26480 49 
40 9621 50 


Deg. 

287°62 
119°02 
310°43 
141°83 
333 °24 


164°64 
35605 
187'45 

18°86 
210°26 


Mars’ mean motion for days. 


ment of 
solar year. 
Dey. 
254°7442 
815°2712 
15'7982 
76°3252 
136°8522 
197°3793 
257°9063 
318°43383 
18'9$603 
79°4873 
Yrs. Deg 
21 59°51 
22 250°92 
23 82:32 
24 27373 
25 10513 
26 29654 
27 127°94 
28 319°35 
29 150°75 
30 342°16 
2 3 
1-05 157 
6:29 6 81 
11°52 12:05 
16°77 17°29 
22°61 22°53 
27°25 27°77 
32:49 83°01 
37°73 38°25 
42:97 43°49 
48°21 48°73 
53°45 53°97 
58°70 59 22 
63°93 64°46 
69:17 69°70 
74°41 7494 
79°65 80°18 
8489 85°42 
90°13 90°66 
95'37 95°90 
100°61 10114 
10585 106°38 
11109 =111°62 
116°33 §=116°86 
12158 12210 
12682 127°34 
1382;06 1382°55 
137°30 §=©137°82 
142°54 143°03 
14778  148°30 
153°02 153'54 
15826 §8158°78 
16350 16402 
168'74  169°26 
173:98 174°50 
179°22 =179°74, 
18446 18498 
189'70 190:22 


3 5 
Degrees. 

2-1lu 2°62 

7:33 7°86 
12°58 13°10 
17°82 18°34 
23°06 23°58 
28'30 28°82 
33°54 34°07 
38°78 39°30 
44°02 44°54 
49°26 49°78 
54°50 55:02 
59°74 60°26 
64:98 65°50 
70°22 70°74 
75°46 75°98 
80°70 81:22 
$594 86°46 
91°88 91°71 
96°42 95°95 


101°66 10219 
106'90 107°43 
12°14 = -112°67 
11738 =—s-«117°8L 
122°62 = =123°15 
12786 128°39 


18810 =133°63 
138°34  138°87 
14858 = =144°11 
148'82  149°34 
15407 15459 
159'31 189'83 
16455  165:07 
16979 170°31 
175°03 =. 175'55 
180'27 §=180°79 
185'51 186°03 
190'75 191'27 


6 


3°14 

838 
13°62 
18°86 
24°11 
29°35 
34°59 
39°83 
45°07 
50°31 
55°55 
60°79 
66:03 


71°27 
76°51 
81°75 
86'99 
92°23 
97°47 
102°71 
107°95 
113°19 
118°43 
123°67 
128°91 


13415 
139°89 
14463 
149°87 
15511 
160°35 
14589 
170°83 
176:07 
181°31 

186°56 


A.D. Kaliyuga. enn ia 
solar year. 
~ Deg. 
1000 A.D 4101 K.Y. 140°0144 
| 1100 4201 2605414 
1200 4301 261:0684 
1300 4401 321°5954 
1400 4501 22'1224. 
1500 4601 826495 
1600 4701 143:1765 
1700 4801 203°7035 
1800 4901 264°2305 
1900 5001 324°7575 
2000 5101 25'2846 
Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. 
§1 4167 G61 15572 71 26977 81 
52 23307 62 34713 72 10118 82 
53 6448 63 17853 73 29258 83 
54 25588 64 994 74 12399 84 
55 87239 65 20134 75 31539 85 
56 27869 66 3275 76 14680 86 
57 11019 67 22415 77 83821 87 
58 30151 68 5556 78 i6961 88 
59 18291 69 24696 79 102 89 
GQ 32432 70 7837 80 19242 90 
+ 
re) 0:0 
1 25 
7 8 9 2 51 
3 76 
4 10:1 
5 12°7 
3°67 4:19 4°72 6 152 
8:91 9°43 9°96 7 17'8 
14°15 14°67 15°19 3 20°4 
» 19°39 19°91 20°44 9 23-0 
24° 63 25°15 25°68 
24°87 30°39 80:92 10 25'5 
35°11 35°63 86°16 11 28:1 
40°35 40°87 41°40 12 307 
45°59 46°11 46°64 13 33°3 
50°83 51°35 51:88 14 359 
56:07 56°59 57°12 15 88°5 
61°81 618+ 62°36 16 41:2 
66°55 67:08 67-60 17 43°9 
18 46°5 
71°79 72°32 72°84 19 49°2 
77°08 77°56 78°08 
82 27 82°80 83 32 20 518 
87°51 88:04 &8'°56 21 546 
92°75 93:28 93°80 22 57'3 
97°99 98°52 99°04, 23 60°2 
103°23 103-76 10428 24 63:0 
108'47. 109:00 109:52 25 658 
113°71 11424 8=114'77 26 68°7 
11896 119°46 120-00 27 716 
12420 12472 125°25 28 74:6 
129°44 12996 130°48 29 Tar 
184°68 13520 135:°72 30 80°38 
189'92  140'44 140:°96 31 84:0 
145°16 145°68 146:20 32 87°38 
15040 15062 151°45 33 90°7 
155'64 15616 15669 34 94:2 
160°88 161°40 161:98 35 97°9 
16612 16664 67°17 36 1017 
17136 17188 172:41 37 1060 
17660 17712 177-65 38. 1106 
181'84 18236 182°89 39 «1161 
187°08 187'60 18818 40 1242 
ine ae 40°15 135°0 


Mean longitude 
at commence= 


Longi- 
tude of 
apsis. 


Deg. 


130°0444 
180°0461 
130°0478 
130°0495 
130 0512 


130°0529 
130°0546 
130°0563 
130°0580 
130°0597 
130°0614 


Deg. 
23°83 

215°23 
46°64 

238-04 
69°45 


260 85 

92°26 
283°66 
115°07 
366°47 


Longi- 
tude of 
node. | 


Deg. 


40°0688 
40-0670 
40°0652 
40°0634 
40°0616 


40°0599 
40°0581 
40°0563 
40°0545 
40°0527 
400510 


Dee. 

187-88 
329°29 
160°69 
352 09 
183'50 


14:91 
206°31 
37°72 
229°12 
60°53 


Mars’ Annual Eqn. in Deg. 


a 
180°0 
1795 
178°9 
178°4 
1778 
1773 
1768 
176°2 
175°7 

1751 


1745 
1739 
173°4 
1728 
1722 
1715 
170°9 
170°3 
169°6 
269°0 


168°3 
167'°5 
160°8 
166°0 
165°3 
1645 
163°6 
162°6 
161-7 
160°7 


159°6 
158°S 
157'3 
155°9 
154°5 
1528 
151°0 
148°7 
146°2 
142°7 
1365 


ee 


1800 
180°5 
181°1 
181°b 
182:2 
182°7 
183°2 
183°S 


' 1843 


1849 


386'5 
186°1 
186:°6 
187°2 
187°8 
1&8 °5 
189'L 
189:7 
190°4. 
i910 


191:7 
192°5 
293°2 
194'0 
194°7 
195°5 
196°4 
197°4 
198°3 
199°3 


200°4 
2015 
202°7 
204°1 
205'5 
207°3 
209°0 
211'3 
213°8 
217°3 
2235 
225-0 


360°C 
357°5 
3549 
352°4 
349 9 
347°3. 
8448 
342°2 
3396 
337°0 


3345 
3319 
3829°3 
3267 
324°] 
8215 
3188 
3161 
313°5 
310'8 


3082 
305-4 

302°7 
299'8 
297'0 
294'2 
291°3 
288'4 
285'4. 
282'3 


2792 
2760 


2727 


269°3 
265'8 
2621 
258'3 
2540 
249°4 
243°9 
235'8 


2 3 


TABLE IV.—TABLES FOR CALCULATING GECOENTRIO PLAOE 


TABLE 1V.—Mars—cont. 


Mars’ anomaly. 


+ 0 Seeger 6 9 |} = On. 3 o28:- '* B68 8 
Degrees. Degrees. 
GO 00 oS OO 14 10 924) 39. 34% 39 44 O 1800 1805 180'9 181'4 181°9 1824 1829 1834 1839 
aor 20) OO. SS) 686269 Ra 77 82. 87. o9 1 1843 185°3 185°8 1863 1867 1872 187°7 1882 186°7 
2 7.102 107 122 207 122 12-7 182 18°7 142 2 189:7 1902 1907 191'2 191°7 192°2 1927 1932 193-7 
3 147 152 157 162 167 173 178 183 188 19-4 3 1947 1952 1957 1962 1967 1973 1978 1983 198°8 
2 19°9 204 209 214 22:0 225 23:0 23: 241 247 4 1999 2004 2009 2014 2020 2025 2030 2036 2041 
5 252 257 263 26:9 27'4 280 286 291 29°7 30-2 5 2052 205'7 2063 2069 207-4 2080 2086 2091 209°7 
6 308 314 820 326 33:2 337 344 35:0 356 462 G6 2108 211'4 212:0 2126 2132 2137 2144 215°0 215°6 
7 369 375 381 387 394 40:1 40:7 41:4 421 42:7 7 2169 2175 2181 2187 2194 2201 220°7 2214 2221 
8 434 441 448 45:5 468 470 477 485 492 500 8 2234 2241 2248 2255 2263 227°:9 227°7 2295 229-2 
9 508 516 524 53:2 542 55°0 55:9 568 57°7 587 9 2303 28:°6 232-4 2332 2342 235:0 285°9 2368 237°7 
10 59°7 607 61'S 62° 640 652 665 677 692 70°6 10 239°7 240°7 241°8 242°9 2440 2452 2465 247°7 249°2 
Bee ee 7476 l F784 BLS Bb Ge ee: ec 11 3522 2541 2661 2684 2612 2657 ... ©... ia 
Maximum equation 11°53 for anomaly of 90°00. Maximum equation 11'53 for anomaly of 270:00. 
a meee. °7)  °6* $6. aoe eS; * 1 0 - 9 8 ‘7 6 5 ‘4 ‘3 2 1 
Degrees. Degrees. 
ees, ce OED 08eF 101-1089 105'9 107°8 Lice ay ve -274°2 2787 2816 2839 285°9 
10 109°4 110°8 112°3 1185 114°8 1160 11771 118°2 119°3 120°3 10 2894 290°8 292°3 2935 2948 2960 297:1 2982 2993 
Q 121°3 122°8 123:2 124°1 125°0 125°8 1268 127°6 128°4 129-2 Q 301°3 3023 3032 3041 305'0 3058 3068 807°6 3084 
8 1300 180°8 131°5 132°3 183°0 133°7 1845 185°2 185-9 1366 8 3100 3108 3115 3123 3130 3137 8145 8152 3159 
7 137°8 1879 138°6 1389°3 189°9 140°6 141°3 141°9 142°5 143°1 7 3173 3179 3186 3193 3199 3206 3213 3219 322°5 
6G 1488 1444 1450 145°6 1463 1468 147°4 1480 148°6 149°2 G 3238 3244 325:0 325°6 3263 3268 327-4 3280 3286 
5 149°8 1503 150°9 151°4 1520 152°6 153°] 1537 154°3 1548 | § 8298 8303 3809 381'4 3320 33826 3331 333°7 3343 
@ 155°3 155°9 156% 157°0 157°5 1580 158°6 159'1 159°6 1601 4 3353 8359 3864 337°0 3875 3380 3386 38391 33896 
1 3 3406 
3 160°6 161°2 161°7 1622 162°7 163°3 163°8 164°3 1648 165'3 8406 841'2 8417 342°2 3427 3433 3433 3443 3448 
2 1658 1663 166°8 167°3 167°8 168°3 168°8 169°3 169°8 170:3 : eo 3468 ve 8473 3478 3483 3488 349°3 ve 
1 170°8 171°8 1718 172'3 172°8 173°3 1737 174°2 174°7 175°2 350°8 851°38 3851'S 8523 3528 3533 853°7 3542 354° 
‘O 1756 1761 176°6 1771 177°6 1781 1786 179'1 179°5 1800 | O 8556 38561 356°6 357°1 857°6 8581 3586 359°1 359'5 
TABLE IV.—Mercury. 
Data for calculating latitude and geocentric longitude of Mercury from 1 B.C. to A.D. 2000 
Mercury’s mean motion for centuries. 
Mean longitude pata : Mean longitude ; 
z gi- Longi- - Longi- 
A.D. Kaliyuga. - waae OF °- tude of tude of A.D. Kaliyuga. af nenkeee tude of 
aclat ya8e i pe solar year, apelin: 
F Deg. Deg. Deg. Deg. Deg. 
1B.C. 3101 <yY. 2093843 220°4118 20°7580 1000 A.D. 4101 K.Y. 249-5645 220°4425 
100 A.D. 3201 285°4023 - 220°4149 20°7539 1100 4201 325°5825 220°4455 
200 2301 1'4203 220°4180 20°7499 1200 4301 41°6005 220°4486 
300 3401 77°4388 220:4210 20°7458 1300 4401 117°6185 220 4517 
400 350i 163°4563 220°4241 20°7417 1400 4501 193°6365 220°4547 
800 360) 229°4744 220 4272 20°7377 1500 4601 269°6546 220°4578 
600 3701 306°4924 220°48u2 20°7336 1600 4701 345°6726 220°4609 
700 3801 21°5104 220°4333 20°7295 1700 4801 616906 220°4639 
800 3901 97°5284: 220'4363 20°7255 eae ae rea pene 
173°5464 220°4394, 20°7214 213°7: . 
“ nas ee 2000 5101 289°7447 220°4731 
Mercoury’s mean motion for odd years. 
Yrs. Des. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs, Deg. Yrs. Dog. Yre. 
5476 11 24236 21 6996 S31 25757 @1 8517 51 27277 G1 10037 71 2797 B81 11557 91 
2 10952 «12 «29712 BB 19472 S32 31288 42 13993 52 32753 G62 15513 72 34273 BB 17038 92 
3 16428 13 25188 28 17948 S38 709 43 lv4s09 53 2229 GS 2989 FS 38749 S83 22509 93 
4 21904 14 46646 2@ 28624 S3& 6185 44 24945 5& 7705 G& 26405 7h 9225 S8& 27985 94 
& 27380 15 10140 28 23900 365 11661 45 30421 55 13181 65 31941 75 14701 85 S386. 95 
. 15616 @6 34376 96 17137 46 35897 56 18657 66 1417 76 20177 86 2037 96 
: 28-32 i? 21092 @7 3852 37 22613 47 5373 57 24133 67 6893 77 26653 87 8413 97 
8 7808 18 26568 28 0328 38 28089 48 10849 58 29609 G68 12369 78 31129 88 138389 98 
9 13284 19 329044 29 14804 39 383565 49 16325 59 35085 69 17846 79 605 89 1°86 99 
10 18760 20 1590 30 20280 40 3041 50 21801 GO 4561 70 28321 80 6081 90 248°42 100 


319 


Longi- 
tude of 
node. 


Deg. 
20°7173 
20°713838 
20°7092 
20°7051 
20°7011 


20°6970 
20°6929 
20°6889 
20 6848 
20°6807 
£0°6767 


320 


e 
3 


- 
COO ONO Ghe NKHO 


40°92 
81:87 


1 


4°09 
45°02 
85°94 


122°77 * 126'86 


168°69 
204'62 


245°54 
286°46 
327°39 


831 
49°23 
90°16 


181°08 
172°00 
412°93 


253°85 
294°77 
335°70 


16°62 
57°54 
98°47 


139°89 
180°31 
221°24 


282°16 
308°08 
344'01 


24°93 
6585 
106°78 


147°70 
188°62 
229°55 


270°37 
311'39 
35232 

33°24 


167°7 


 208°71 


249°63 
290°56 
331°48 


12°40 
53'33 
94°25 


135°17 
17610 
217°02 


257'94 
298°87 
839°79 


20°71 
61 64 
102°66 


14348 
184'41 
225°33 


266'25 
307'18 
848°10 


29°02 
69°95 
110°87 


151 79 
192°72 
233°64 


27456 
31549 
856'41 

87'33 


TABLE IV.—TABLES. FOR CALCULATING GEQCENTRIO PLACE 


TABLE IV.—Mercury—cont. 


Mercury’s — 
annual equation. 


Mercury’s mean motion for days. 


3 


Degrees. 


818 
49°11 
90°03 


130°95 
171°88 
212'80 


253°72 
29465 
335°57 


16°49 
57°42 
98°34 


189°26 
180°19 
221°11 


262'03 
30296 
343°88 


24°80 
65°73 
106°65 


147°58 
188°50 
228°42 


270°35 
31127 
352°19 


33°12 
74°04 
11496 


12°28 
53°20 
94°12 


135°05 
17597 
216°89 


257°82 
298°74 
339°66 


20°59 
61°61 
102°43 


143°36 
184:28 
225:20 


266°13 
507°05 
847:97 


28°9C 
69°82 
110°74 


151°67 
192°59 
233°51 


27444 
315°36 
35628 


87°21 
78°13 
119°05 


19°98: 
200°80 
241°&2 


282°75 
$23°67 
4°60 
45°52 


4 


16°37 
57°29 
98°22 


139°14 
180°06 
220°99 


261°91 
302°838 
343°76 


24°68 
65°60 
106°53 


147°45 
188°37 
229-30 


270°22 
St1°14 
352°07 


32°99 
739i 
11484 


155°76 
19668 
287°61 


27853 
319°45 
O38 


41°30 
82°22 
12315 


164:07 
20499 
245'92 


286°84 
327-76 
8 64 
49°61 


20°46 
61°38" 
102°31 


148 23 
18415 
225:'08 


266'00 
306'92 
347°'85 


28°77 
69°69 
118°62 


151°54 
192°47 
238°39 


27431 
815°24 
366-16 


37°08 
73°01 
118°93 


159°85 
200'78 
241°70 


282°62 
323°55 
4°47 


45°39 
86°32 
127°24 


16816 
209°09 
250°00 


290°93 
331°86 
12°78 
53°70 


24°55 
65°48 
106'40 


147-32 
188'25 
229°17 


270°09 
311°02 
351°94 


32°86 
73°79 
11471 


155°63 
19656 
287-48 


278°40 
319°83 
0°25 


4117 
82°10 
123°02 


163°94 
20487 
245°80 


286°71 
327°64 
8'56 


49°49 
90°41 
131°38 


172°26 
213'18 
24°10 


295°03 


285°95 
16°87 


eee 


7 


28°65 82°74 


69°57 
110°49 


161°42 
19234 
233'26 


274/19 
315°11 
356°08 


36°96 
77°88 
118°80 


159°73 
200°65 
247'57 


282°50 
323°42 
4'34 


45°27 
86'19 
127°11 


168°04 
208°96 
249°88 


290°80 
331°73 
12°65 


53 58 
94°50 
185°42 


17635 
217°27 
258°19 


299°12 
340°04 
20°96 


one 


73°66 
114°59 


155°51 
19643 
287°36 


278'°28 
819°20 
013 


41°05 
81°97 
122°90 


163°82 
204 74 
245°67 


286'59 
327°61 
8°44 


49°36 
90°28 
131°21 


172°98 
213°05 
253°98 


29490 
335°82 
18°75 


57°67 
98°59 
139°52 


180°44 
221°36 
26229 


303°21 
344°13 
25°06 


36:83 
77°75 
118°68 


159'60 
200°52 
241°45 


282°37 
323°29 
4°22 


45°14 
86:06 
126'99 


16791 
208°83 
249°76 


290°68 . 


33160 
12°53 


53°45 
94°37 
135°30 


17622 
217°15 
258'07 


298°99 
33992 
20°84 


61°76 
102°69 
143°61 


184°53 © 


225°46 
266°38 
307°30 
348'°23 

29°15 


TABLE IV.—Jupiter. 


Degrees, 
) 00 360°0 
1 37 3563 
2 'T4 352°6 
3 112 3488 
& 14.9 345°1 
5 187 38413 
6 22°5 337°5 
7 26°4 333°6 
8 80°'2 3298 
9 84°7 3253 
10 38°2 321°8 
11 42:3 317°7 
12 46°5 31395 
13 50°7  309°3 
14 552 804% 
15 59°8 3002 
16 646 295°4 
17° = 69'8_—-290°2 
18 75'4 284°6 
19 81:6 2784 
Zo 88°7 271°3 
21 9986 2614 
21°65 1122 2478. 
21 1237 2363 
20 131'°5 2285 
19 1886 223-4 
18 i40°7 2193 
17 1443 2157 
16 1474 2126 
15 1503 209°7 
14 1529 2071 
13 1553 2047 
12 1576 2024 
11 1598 2002 
10 = 161°9 198:1 
9 1639 1961 
S 1658 1942 
7 167-7 1023 
6 1695 190°5 
§ 171:3 1887 
4 i731 186°9 
3 1748 185'2 
2 1766 1834 
1 1783 181°7 
O 1800 180°0 


Mercury’s anomaly. 


eo oosco ceo 


. 
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© HPHPNNRYONNYND HEBER EEE O 
HO ONIOam 


9 69 60 09 69 


OONAD MP wh 


° 


Dib ini 6.60 0 
ar QpH oO 


0-0 


"Degrees. 


180°C 
1788 
177°6 
1764 
1751 
174'0 
172°8 
1715 
170'3 
1690 


167°8 
166°5 
1653 
1639 
162°6 
161°3 
159°9 
158°5 
1573 


1558 - 


154°4 
153°0 
151°5 
150°1 
148°6 
147°0 
145°5 
1440 
142°3 
1496 


1388 
137'1 
135°3 
133°4 
131°5 
129°4 
1273 
125°0 
122%5 
120°0 


117-0 
1140 
110°2 
106°0 
99°5 
90°0 


180°0 360°0° 
18l°2 358°8 
1824 357°6 
1836 356-4 
184°9 355: 
186°0 3540 
1872 352°8 
1885 3515 
189'7 350°3 
1910 349°0 


192°2 3478 
1935 3465 
194°7 345'°3 
1961 343°9 
197°4 842°6 
1987 3413 
2001 339°9 
201°5 3885 
202°7 3373 
2042 335°8 


2056 334°4 
207'0 333°0 
2085 3381°5. 
209°9 330°] 
211°4 3286 
213°0 + 3827°0 
2145 3255 . 
216°0 3240 
217°7 +822°3 . 
219°4 + 320°6 


2212 3188 
222°9 3171 
224°7 +3153 
226°6 3134 
2285 §=311°5 
2306 309°4. 
232°7 + =307°3 


Data for calculating latitude and geocentric longitude of Jupiter from B.C.1 to A.D. 2000, 
Jupiter’s mean motion for centuries. 


A.D. 


Mean longitude 


at commence- Longi- 

Kaliyuga. ment of tude of 

solar year. apsis. 

Deg. Deg. 

810i K.Y. 163°1655 171°2250 
3201 317°9101 171°2325 
3801 112°6547 171'2400 
8401 267-3993 171°2476 
850) 62°1439 171'2550 
3601 2168885 171°2625 
8701 11°6881 171'2700 
8801 1663778 171°27743 
8901 321°1225 171°2851 
4001 115°8671 171°2026 


Longi- 
tude of 
node, 


Deg. 


79°6967 
796952 
79°6988 
79°'823 
79°6909 


72°6894 
79°6850 
79°€865 
79 6851 
79°6836 


Mean longitude, 

at commence- 
ment of 

solar year. 


A.D. Kaliyuga. 
1000 A.D. 4101 K.Y. 
1100 4201 
1200 4301 
1300 4401 
1400 4501 — 
1500 4601 
1600 4701 
1700 4801 
1800 4901 
*900 i 
2000 5101 


Deg. 


270°6117 
65°3563 
220°1009 
14-8455 
169'5901 


324 3847 
119°0793 
273'8289 
68'5685 
223'3130 
18°0576 


Longi. Longi-- 
tude of tude of 
apsis. node, 
Deg. Deg. 
-171°8001 79°6822° 
1713076 79°6807 
173-3151 79°6793 
171°3226 79°6778 
171°38301 796764 
1713376 79°6749 
171°3451 79°6785 
171°3526 79°6720 
171°3601 79°8706 
171°8676 79°6691 
171°3752 79°6677 
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TABLE IV—Jupiter—cont. 


Jupiter’s mean motion for Odd Years. (Used at p. 97 of ‘I'ext.) 


Yrs. Deg. Yrs. Deg. Yrs. Dog. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. 


1 3035 11 33382 21 27730 31 220°77 41 16424 $1 107-72 19 ; , ‘ 
2 6069 12 417 22 30764 32 25112 42 19459 §2 138°07 $3 Se Lf eones $3 sore oF Get 
3 9104 13 3452 23 33799 33 281-46 43 22494 53 16841 63 11189 73 55°36 83 35884 93 302°31 
4 121°89 14 6486 24 834 34 31181 44 25529 54 19876 G4@ 14224 74 %571 84 2918 94 33266 
§ 15174 15 9521 25 3869 35 342:16 45 28563 §5 22911 65 17258 75 11606 85 59:53 95 301 
G6 18208 16 12556 26 6903 36 1251 46 315°98 56 25946 66 20293 76 14641 8 898 35 
7 212°43 17 15591 27 9938 37 1285 47 34633 57 28980 67 23328 77 17675 ey es oF tae 
8S 24278 18 18625 28 12973 38 7320 48 1668 58 32015 68 26363 78 20710 88 15057 98 4:05 
9 27313 19 21660 29 16007 39 10355 49 4702 59 35050 69 29397 79 23745 89 18092 99 124:40 
10 30347 20 24695 30 isv42 40 133:90 50 77:37 6O 2085 70 32432 80 26730 90 211:27 100 15474 
Jupiter’s mean motion for Days. (Used at p. 97 of Text.) 
03.1 “22 ee O,..6 mG CCB ee 0-1 @::-3: 4-4... 6.7 = 8-9 

Days. Degrees. Days. Degrees, 

re) 080 O17 025 O83 O41 O50 O5S O66 075 19 15:79 15°87 15°95 15-04 10°12 16°20 16°29 16°37 16°45 16°53 
1 os3 O91 100 1°08 1:16 1°25 1:33 1°41 156 1:58 20 16°62 16°70 16°78 16°87 16°95 17:03 17°12 17°20 17-28 17-37 
2 166 174 1°83 1°91 1:99 2:07 2:16 2:24 2°32 2°41 21 17:45 17°53 17°61 17°70 17°78 17°86 17-95 18-03 18:11 18°20 
3 249 2°58 266 2°74 282 291 499 307 S16 3:24 22 18°28 18°46 18°45 18°53 18°61 18°70 18°78 18°86 18°94 19°03 
4 3°32 341 3849 3:57 3:66 3:74 3:82 3:90 3:99 4:07 23 19:11 19°19 19°28 19°36 19°44 19°53 19°61 19°69 19°78 19°86 
5 415 424 452 440 449° 457 465 474 482 4:90 24 19°94 20°02 2U'11 20°19 20°27 20°36 20°44 20°52 20°61 20°69 
6 499 5:07 515 523 532 540 548 5:57 5°65 5:73 25 20°77 20°86 20°94 21°02 21°11 21°19 21°27 21°35 2Q)-44 21°52 
7? 5:82 690 598 607 G15 623 631 640 648 656 ZG 21°60 21°69 21°77 21°85 21°94 22:02 22°10 22°18 22:27 22°35 
8 665 673 681 690 698 7:06 7:15 7:23 7:31 7°39 27 22°43 22°52 22°60 22°68 22°77 22°85 22°93 23:02 23:10 23°18 
9 748 756 7:64 7:73 781 789 798 8:06 814 823 28 23:27 23°35 23°43 23°51 23°60 23°68 23°76 23°85 23:93 2401 
10 83: 8839 847 856 864 872 881 889 897 9:06 2O 2410 2418 WW 2435 QV4e43 24°51 24°59 2468 2476 24r8e 
11 914 922 931 939 947 955 964 9°72 980 989 3O 2493 25°01 25°09 25°18 25°26 25°34 25°43 25°51 25°59 25°67 
12 9:97 10°05 10°14 10°22 10°80 10°39 10°47 10°55 10°64 10°72 31 25°76 25°84 25:92 26°01 26°09 26°17 26°26 26°34 26°42 2651 
13 10°80 10°88 10°97 11°05 11°13 11°22 11°80 11°38 11°47 11°55 3Z 26°59 26°67 26°75 26°84 26:92 27-00 27°09 27°27 27:25 97°34 
44 11°63 11°72 11°80 11°88 11:96 12°05 12°13 12°21 12°30 12°38 33 27:42 27°50 27°59 27°67 27°74 27-84 27°92 28:00 28°08 28:17 - 
15 12°46 12°55 12°63 12°71 12°80 12°88 12°96 13°04 i3°13 13°21 34 28°25 28°33 28°42 28:50 28 58 28°67 25°75 28°83 28°92 29-00 
16 13°29 13°38 13°46 13°54 13°63 13°71 13°79 13°88 13:96 14°04 35 29°08 29°16 29°25 29°33 29°41 29°50 29°58 29°66 29°75 29-83 
U7 14:13 14°21 14:29 14:37 14°46 14°54 14°62 1471 1479 14:87 36 29°91 30°00 30°08 30°16 30°24 30°33 ay ag 


18 14:96 15°04 15°12 15°21 15°29 15°37 15°45 16°54 15°62 15°70 


Jupiter’s Annual Equation. (Used at p. 97 of Text.) 


re ra) oe 2 ‘3 4 5 6 7 ‘3 re} = 7 6) ‘j 2 3 4 *5 ‘6 ay ‘8 ‘9 
Degrees. Degrees, 
00. OG 14 ER eee 3. 37. 48 40 BS © 180°0 180-4 1808 181°3 181-7 18241 182°5 1829 183°3 183+7 
61° 67 74> S0--86 702. 98 104 111 117 Z 184] 1845 185:0 185°4 185°8. 186°2 186°6 187°0 187°5 1879 
12:2 129 135° 141 147 154 160 166 17:2 17:9 2 188°3 188°7 189°1 189°6 190°0 199°4 190°S 191°3 1913'7 1921 


192°5 193°0 193°4 193-8 1943 194°7 195°1 195'°5 196:0 1964 
196°9 197°3 197°8 1982 198°6 199'1 189°6 200°0 200°5 200°9 
201°+ 201°S 202°3 202°8 203'2 203°7 2042 204-7 205:2 205°6 


N 


RFCOONSD Ah@NFO 
oo 
pry 
bo 
har 
ve) 
w 
t 
or] 


185 191 19°7 20-4 21:0 21°6 22°2 22°9 23:5 242 
24°38 25:4 26:1 26°7 27-4 28:0 286 29°2 29°9 380°6 
33'2 33:°9 345 35:2 385°9 366 37:2 


296'1 206'6 2071 207°6 208'1 208°6 209'1 209°6 210:1 2107 
2 211°7 212°3 212°8 213°4 2139 2145 215° 215°6 216°2 
216'8 217'4 217°9 218°6 219°2 219°8 220°4 221°1 221:'8 222-4 
223'2 223°8 2246 225:3 2260 226'8 227°6 228'3 220-2 229-9 
230°9 231°8 232°8 233°8 284°8 236:0 237:0 238'1 239°4 240°8 


37°9 386 39°3 40:0 40°7 414 42°0 428 43:5 442 
449 45°7 464 47°2 479 48°6 494 50°2 50:9 517 
52'4 53°2 540 548 55°7 56:4 573 582 59°0 598 
60°7 616 625 634 644 653 663 67°2 683 694 
704 715 727 739 75:0 764 776 790 805 82:0 


FOOOND tibo 
to 
rar 
< 


pie 


1 

11 837 85°5 87:3 900 930 975 2... un 249°3 9243'S 245°8 247°S 2505 2550... ase 

Maximum Equation 11°54 for Anomaly of 103:00. Maximum Equation 11°54 for Anomaly of 257-00, 

-. SO ee eee ae SE ED aoe. BT Oe ‘§- 2eaee “2. “1-30 
Degrees. Degrees. 

11 ° ..» 105°0 109°5 112°2 1142 116°2 117°7 ii 262°5 267°0 270°0 272°5 2745 276°3 


10 119°2 120°6 121°9 123°0 1240 125:2 1262 127:2 1282 1291 10 278:0 279'5 281° QO 282'4 283°6 285°0 286'4 237'3 288'5 289°6 

9 130°) 130°8 131°7 132°4 183°2 1340 1847 135°4 136°2 1368 290°6 291'°7 292'8 293°7 2947 295°6 296°6 297°5 298.4 299°3 
137-6 138°2 138°9 1389°6 140°2 140°8 141°4 142°) 142°6 143°2 300°2 301'0 801°8 302°7 303°6 3043 305°2 806°0 306'8 307°6 
143°8 i444 1449 145°5 1461 146°6 147°2 147°7 1483 1408 308°3 309°) 309°S 810°6 311'4 312°1 3128 318'6 8143 315+1 
149°3 149°9 150'4 150°9 1614 151'9 1524 152°9 153°4 153°9 315'8 8316'S 317°2 318°0 318°6 319°3 320°0 320°7 321°4 322°1 


323° 3284 8241 3248 825°S 326'l 3268 3274 3281 328'8 
329'4 3301 230°8 831°4 3320 332-6 833°3 8332 934°6 335°9 
335'8 336°5 8371 337°8 3384 3390 339° 3403 2109 B4L5 
3421 342°8 B43'4 844-0 3446 845% 345°9 3465 SLT 8478 
3483 BARD 349°6 8502 3508 3414 852°0 352°6 353.3 8539 
354°5 355°] 355°7 356°3 3569 357-8 358-2 3588 359°4 360°0 


1544 154°8 155°3 155°8 156°3 1568 157°2 157°7 158'2 158°6 
159°] 159°5 160°0 160°4 160°9 161°4 161°8 162°2 162°7 163°} 
163°6 1640 1645 1649 165°3 165°7 166-2 166°6 167-0 167°5 
167°9 1683 168°7 169°2 1696 170°0 170°4 170°9 1713 171-7 
172°1 172°& 173:0 173°4 173'8 1742 1746 175:°0 1755 175°9 
176°3 176°7 1771 1775 177°9 1783 178°7 179°2 179°6 180°0 


oe OQ 0 


. 
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TABLES IV—Jupiter—cont. 


} 


Jupiter’s Anomaly. (Used at p. 97 of Text.) 


+ “9 -P 253 ‘4 ‘5 6 7 ‘8 ‘9 = “p02 '2 “2 3 4 ‘5 6 a4 8g 9 
Degrees. Degrees. 

0.- 00 PR tae beads 5 6 LT OSB a9 O 180°0 181'1 182°2 183°2 1844 185°5 186°6 187°7 188°8 189°9 
1 110 122 133 145 156 167 17:99 191 202 21°5 1 191-0 1922 193'3 1945 195°6 196°7 197°9 199°0 200°2 2u1°5 
2 226 23:9 251 264 276 289 302 31:5 329 341 2 202'6 203°9 205°1 264 2076 208°9 210°2 211°5 2129 2141 
3 355 37:0 384 309 41:4 429 445 461 47-7 405 3 215°5 217°0 2184 219°9 2214 2225 224°5 226°1 227-7 229°5 
& 512 531 55:0 571° 592 61°7 640 670 70:0 740 4 231:2 233'1 235°0 237°] 239°2 241°7 2440 247-0 250°2 254°0 
& 775.900 -=... ; B 2575: 270°0"- 53. a Be Fee ae 


Maximum Equation 50994 for Anomaly of 90°00 Maximum Equation 5'0994 for Anomaly of 270-00 


+ 9 8 ‘7 6 5 ‘4 3 ‘2 gs ae 8 ar > Bo oee ‘5 4 3 2 z ae) 
Degrees. Degrees. 

) ES oir Sees Se ee hates 90'0 102°5 5 2700 282°5 
4 1060 110°0 113°0 116°0 1183 120°8 122'9 125°0 126°9 1288 4 286°0 290°0 293°0 2960 298'3 300°8 302°9 305°0 806°9 3088 
3 130°5 132°3 183°9 135°5 1387°1 1386 140°1 141°6 143°0 144°5 3 3105 312°3 313°9 315°5 317:1 3186 3201 321°6 323°0 3245 
2 145°9 147°] 148°5 149°8 151°] 152°4 153°6 1549 1561 157-4 2 325°9 327°1 328°5 329°8 331°1 332°4 333°6 3349 3361 337°1 
1 1585 159°8 160°9 1621 163°3 164°4 165°5 166°7 167°8 169°0 1 338°5 339°8 340°9 342°1 343°3 3444 345°5 346°7 347°8 349°0 
O 170°1 171°2 172°8 173°4 1745 175°6 1768 177°8 178-9 180-0 O 350°1 351°2 352°3 353'4 354°5 355°6 356°8 357°8 358°9 360°0 


TABLE IV—Venus. 


Data for calculating Latitude and geocentric Longitude of Venus from B.C. 1 to A.D. 2000. 
(For Centuries B.C. see p. 331.) 


Venus’ mean motion for Centuries. (Used at p. 95 of Text.) 


Mean long. ‘ : Mean long. . 
Longi- Longi- 8: Longi- ongi- 
A.D: Kaliyuga. Be = aetna tude of tude of A.D. Kaliyuga. ok Saeed tude of Cade af 
ment of Solar nisi a ment of Solar 3 

ee psis, node. Var. apsis. node. 

Deg. Deg. Deg. Deg. Deg. Deg. 
1 B.C 3101 = K.Y. 303°2772 79°7837 59°8089 1000 AD. 4101 K.Y.  133:1288 79°8283 §9°7288 
100 A.D. 3201 142°2624. 79°7882 59°7964 1100 4201 $32°1140 79'8328 59°7213 
200 8301 341°2475 79°7926 59°7889 1200 4301 171°0991 79°8372 59°7138 
300 3401 180°2327 79-7971 59°7814 1300 4401 10°0843 79°8417 59°7063 
400 3501 19°2178 79'8016 59'7738 1400 4501 209:0694 79°8461 59°6988 
500 3601 218°2030 79'8060 59°7663 1500 4601 48°0546 79°8506 69°6913 
600 3701 571882  79°8105 —-59°7588 1600 4701 247°0398  79°8550  59°6838 
700 3801 2561733  79°8149 —-59°7513 1700 4801 86'0249 798595 59°6763 
800 3901 951585 798194 _ 59°7438 1800 4901 285°0101_ —-79°8639 59-6687 
900 4°01 2941436 79'8238 59°7368 1900 5001 1239952  79°8684 59-6612 
2000 5101 322°9804 79°8729 59°6537 

Venus’ mean motion for Odd Years. (Used at p. 95 of Text.) 

Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg: Yrs. Deg. Yrs. Deg. 
1 22519 11 31709 21 48°99 31 14088 41 23278 51 32468 61 5658 71 14848 81 24038 91 332:28 
2 90°38 12 18228 22 27418 32 607 42 97°97 52 18987 G62 281°77 72 13°67 82 10557 92 197-47 
3 31557 13 47°47 23 13937 33 231:°°6 43 32316 53 55°06 G3 14696 73 23886 83 33076 93 62°66 
4 18076 14 27266 24 456 34 9645 44 18935 54 2802564 121574 10405 84 19595 94 287:85 
5 45°95 15 138785 25 22975 35 3216445 5354 55 1454465 23734 75 3292486 6114 95 15304 
G6 27114 16 304 26 9494 36 18683 46 278°73 56 10°63 66 10253 76 19443 8G 28633 96 18°23 
7 13633 17 22823 27 320138 37 .52:02 47 23:92 57 23582 67 (3277277 696287 15152 97 243-49 
8 152 18 9342 28 18532 38 27721 48 911 58 10101 68 19291 78 28481 88 1671 98 10880 
9 22671 19 31861 29 5051 39 14240 49 23430 59 3262069 581079 15000 89 24190 99 333-79 

10 91:90 20 18380 30 27570 40 759 50 99°49 GO 191'°39 70 283:29 80 1519 90 10709 100 19898 
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Venus’ mean motion for Days. 


TABLE IV—Venus—cont. 
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Venus’ Anomaly. 


(P. 95 of Text.) Venus’ Annual Equation. 
Daye ee 6S 4 S| 6 go Tis ln a 
Degrees. 
Degrees. O 00 180°0 1800 3600 
24 179° : 
yee 160 320 481 641 801 961 11°21 12:82 14°42 2 47 793 ee ae 
1 16°02 17°62 19°23 20°83 2243 2403 25°63 27:24 2884 30-44 3 71 1788 1812 352°9 
2 3204 33°64 35°25 36°65 3845 4005 4165 43°26 4486 46°46 4 95 1785 181°5 350°5 
3 4806 49°67 51:27 52:87 5447 56.07 57°68 59:28 6088 62:48 é ve ee 18s ae 
4 6408 65°68 67:29 6889 70°49 72:09 73:70 75:30 76:90 78:50 7 167 17773 1827 343-3 
5 80°11 81°71 83°31 8491 8651 8812 89°72 91:32 92°32 94:53 8 191 1769 1831 340°9 
6G 9613 97:73 99°33 10093 10254 10414 105°74 197:34 108-94 110°65 o 
7 11215 113°75 115°35 116°95 11856 120°16 121°76 123'36 12497 126°57 10 23:°9 1762 1838 336-1 
8 128°70 129°77 131°37 13298 13458 136:18 187°78 139°38 140°99 142:59 11 263 1758 1842 333-7 
28:7 175°3 184: 
9 14419 145°79 147°40 149:00 150°60 152'20 153'80 15541 167°01 158°61 3 311 yee ne! a5 
10 160-21 161°81 16342 185-02 16662 168'22 169°83 171°43 17303 17463 14 33:5 1745 185°5 326°5 
11 17623 177'°84 179°44 18104 182°64 182°24 185°85 187°45 189°05 190°65 ‘25 9 85°9 174) 1859 3241 
16 384 1737 1863 321°6 
12 192:25 193'86 195°46 197-06 198 66 200°27 201'87 203°47 205:07 206°67 17 408 1732 1868 319-2 
13 20828 209°88 211°48 213-08 21469 216°29 217°89. 219°49 221:09 222-70 18 43:2 1728 1872 3168 
14 22430 225°90 22750 2291 230°71 23231 233°91 235:51 237711 238-72 19 45°7 1724 187-6 3143 
15 240'32 241°92 243°52 245:13 246°73 24833 249°93 25153 253-14 254-74 20 482 171°9 1881 311°8 
16 256°34 257°94 259°54 261°15 262°75 26435 265'95 267 56 269°16 270°76 21 50° 171:4 1886 309-4 
17 27236 273'96 275:57 277°17 278-77 280°37 281°97 283:58 285:18 286°78 22 531 170:°9 189:1 306-9 
23 55:6 1704 189°6 304-4 
18 288°38 289°98 291°59 29319 29479 296°39 297:99 299°60 301-20 302'80 24 58:2 1699 1901 301°8 
19 30440 306°01 307-61 309°21 310°81 312°41 31402 315°62 317:22 318°82 25 607 1694 190°6 2993 
ZO 32043 32203 323'63 325°23 32683 328:44 330°04 3831-64 333°24 334°84 26 633 1689 1911 296-7 
27 65:9 1683 191°7 2041 
21 33645 338°05 339°65 341'25 342°86 34446 346°06 347°66 349:26 850'87 28 684 167°7 1923 291°6 
2B 352°47 354°07 55°67 357°27 35888 048 208 368 5:29 6:89 29 71:1 167:1 192°9 288°9 
23 849 1009 11°69 13°30 1490 1650 1810 1970 21°31 22-91 
30 738 166'4 193°6 2862 
24 W251 21] 27°72 29°32 30°92 32°52 38412 35°73 37:33 38:93 31 76:4 165°8 1942 283°6 
25 40°53 4213 43°74 45°34 46°94 48°54 5016 51°75 5335 54°95 32 791 1651 1949 280-9 
26 56:55 58°16 5976 61°36 6296 6456 6617 67°77 69°37 70:97 33 81:9 1643 195°7 2781 
34 847 1635 1965 2753 
27 72:57 7417 7578 77:38 7898 80°59 82:19 83°79 85°39 86:99 35 87:5 1627 197-3 2725 
28 8860 90°20 91:80 93°40 95:00 96:61 9821 99°81 101-41 10302 36 90'4 1619 1981 269°6 
2Q 10462 106°22 107°82 109-42 11163 112°63 11423 115°83 117°43 119°04 37 93:4 161:0 199:0 2666 
; 38 964 1599 2001 263°6 
30 120°64 122°24 123°84 125°45 127:05 12865 130°25 131°85 133°46 135-06 39 996 1588 201°2 260° 
31 186°66 13826 139°86 141:47 143°07 144°67 146°27 147°87 149°48 151-8 
32 152°68 15428 155'89 157°49 159°09 160°69 162°29 16390 165°50 167'1U 40 1028 1577 2023 257-2 
41 1062 1562 2038 253°8 
33 168°70 170°30 171°91 173°51 175°11 176°71 178°32 179°92 181°52 18312 42 1098 1546 2054 250°2 
34 18472 18633 187°93 189°53 19113 19273 19434 195-O4 197°54 19914 43 1136 1528 2072 2464 
35 20075 202°35 20395 205°55 20715 20876 210°36 211°96 213°56 215°16 44 1179 150% 2094 24271 
36 216°77 21837 219°97 221°57 22318 22478 uae nee ae 45 1229 1478 2122 237-1 
46 1297 1428 217-2 2303 
46:38 1350 ... 2250 ... 


Data for calculating Latitude and geocentric Longitude of Saturn fromm B.C 


A.D. 


Kaliyuga. 


3101 K.Y. 
3201 
3301 
3401 
3501 


3601 
3701 
3801 
3901 
4001 


Mean Long. 
at commence- 
ment of Solar 

Year. 


Deg. 


70°5378 
212°4.44.7 
3543517 
186'2586 
278'1655 


60°07 25 
201°9794 
343°8864 
125°7938 
267°7002 


TABLE IV—Saturn. 


Saturn’s mean motion for Centuries. 
(For Centuries B.C, see p. 331.) 


Longi- 
tude of 
apsis. 


Deg. 


236'6194 
236'6197 
236°6200 
236°6203 
286°6207 


236°6210 
236'6213 
236°6216 
236°6220 
236°6223 


Longi- 
tude 
of node. 


Deg. 


190°47 14 
100°4659 
100'4604 
100°4548 
100°44.93 


100-4458 
100°4383 
100°4328 
100°4272 
100°4217 


A.D. 


1000 A.D. 
1100 
1200 
1300 
1400 


1500 
1600 
1700 
1800 
1900 
2000 


‘Mean Long. 
Kali at commence- 
anyuge- ment of Solar 
Year. 
Deg. 
4101 K.Y. 49°6072 
4.201 19] 5141 
4301 833°4211 
4401 115°3280 
4501 257°2349 
4601 389°1419 
4701 181:0488 
4801 822°9558 
4901 104° 8627 
5001 246°7696 
5101 28°6766 


(P. 96 of Text.) 
+ 


Degrees. 


POS HOO ONO Oho NKO 
bo 
bo 


Bee eer Oreo O20 O80 
NNO 

(oz) 

toad 


ine Cele 
» GON 

—) 

bo 

bo 


e090 699 9090 OFF 
Cord ara @aNO OOF Hw 
i) 
S 


.1 to A.D. 2000. 


Longi- 
tude of 
apsis. 


Deg. 


236°6226 
286°6229 
236°6233 
236'6236 
236'6239 


236°6242 
236'6246 
236'6249 
236°6252 
236'°6255 
236'6259 


‘0 285:0 
‘3 2953 
"3 302°2 


5 3085 
8 3148 
‘5 3185 


‘8 322°8 
‘8 326°8 


"5B 330°5 
3 334°3 
‘8 337°8 
‘3 341°3 


*5  344°5 


‘8 347°8 
8 350°8 


0 354°0 
‘0 357:0 
‘0 3600 


Longi- 
tude 
of node. 


Deg. 


100°4162 
100°4107 
100°4052 
100'3997 
100°3941 


100°3886 
100°383i 
100°3776 
100:3721 
100°8665 
100°387 | 


se 
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TABLE IV—Saturn—cont. 
Saturn’s mean motion for Odd Years. (Used at p. 97 of Text.) . 

| Dev. Yrs. Deg. Yrs. Dee. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs. Deg. Yrs Deg. 
Ae dg 12-29 oo 1344 21 256-60 S31 18°79 41 14098 §1 26317 G1 25:36 71 14755 81 269°74 91 3193 
2 2444 12 14663 22 260882 32 31:01 4215320 52 27539 G62 3758 72 15977 82 281'96 92 4415 
3 3666 1315885 23 28104 33 4323 43 16542 53 28761 63 4980 7317199 83 29418 93 56°37 
4 4888 14171°07 24 29326 34 55:45 4417764 5429983 64 6202 7418421 84 30640 94 6859 
5 61:09 15 18329 25 30548 35 6767 45 18936 55 31205 65 7424 75 19643 85 31862 95 8081 
6 73:31 1619550 2631770 36 7989 46 20208 56 32427 G66 8646 76 20865 86 33084 96 93:03 
7 85:53 17 20772 27 32991 37 9210 47 21430 §7 33649 67 9868 77 22087 87 343:06 97 105°25 
8 97°75 18 21994 28 34213 38 10432 48 226°51 58 348'71 6811090 78 23309 88 355-28 98 117°47 
9 10997 19 23216 29 35435 3911654 49 23873 59 092 6912312 79 24521 89 750 99 12969 
10 12219 20 24438 30 657 4012876 50 25095 GO 1314 70 13533 "80 25752 90 1972 100 141°91 

Saturn’s mean motion for Days. 
Daysu..0- <1 322282 45-6. 7. 8 29 Deys-0 1 $3 3 @&—) 8 27 7.8.9 
Degrees. Degrees. 
O.... 0.03 007 010 013 O17 0:20 0:23 0:27 0°30 19 636 639 642 646 649 652 656 659 662 6:66 
1 0:33 0:37 0°40 0°43 O47 650 053 057 O60 0°64 20 669 672 676 679 683 686 689 693 696 6-99 
2 067 O70 O74 O77 O80 O84 O87 OYO OY4 097 21-703 * 7068-709 713 716-9718 92a 728 7:20 733 
3 1:00 1:04 1:07 1:20 1:14 1°17 1:20 1:24 1:27 1°30 22 736 739 748 #746 7:49 7683 756 759 763 7°66 
4 1:34 1:37 140 144 147 1:51 1:54 157 161 1°64 23 770 773 776 780 783 7:86 790 7°93 796 8:00 
B& 107 171 7s 1°77 81 184 187 1:91 194 1°97 24 8(3 806 810 813 816 820 823 826 829 833 
G6 201 2:04 207 Bll 2:14 217 2°21 2-24 2°27 2°31 25 836 840 843 846 850 853 857 860 863 867 
F 234 2:38 2:41 2°44 248 2°51 254 258 261 2°64 26 870 873 877 880 883 887 890 893 897 9:00 
a 268 271 274 278 B81 284 288 291 2:94 2:98 27 903 907 910 913 917 920 9°23 9:27 9°30 9°33 
9 30) 304 308 311 314 318 3:21 38°25 38:28 3°31 28 937 940 943 947 9:50 9°54 957 9°60- 9°64 9°67 
10 335 338 341 345 348 8651 355 358 861 3965 29 970 974 977 980 984 987 990 994 9:97 10°00 
11 368 3°71 375 378 381 385 3°88 391 3895 3-98 30 10°04 10°07 10:10 10°14 10°17 10°20 10°24 10°27 10°31 10°34 
12 401 405 408 412 415 418 422 425 428 432 31 10°37 10°41 10°44 10°47 10°51 10°54 10°57 10°61 10°64 10°67 
13 435 438 442 4°45 448 452 455 458 462 4°65 32 1071 10°74 10°77 10°81 10°84 10°87 10°91 10°94 10°97 11°01 
14 468 472 475 478 482 485 4°88 492 495 499 33 11°04 11°07 11°11 1114 31°18 11°21 11°24 11°28 -11°31 11°34 
15 502 505 509 512 515 519 5:22 5:25 65:29 5:32 34 11°38 11°41 11°44 11°48 11°51 11°54 11°58 11°61 11°64 11°68 
16 5°35 539 542 545 549 552 5:55 559 562 5°65 35 11°71 11°74 11°78 11°81 11°84 11°88 11°91 11°94 11°98 12°01 
17 569 572 5°75 579 582 585 5:89 5:92 596 5:99 36 12°05 12°08 12:11 1215 12181221 ... Wa Se 
18 602 606 609 612 616 619 622 326 @29 632 
Saturn’s Annual Equation. (Used at p. 97 of Text.) 
— = “0--"]l . *2.. 23> 4 GT SB SD - O21 -2 «3. *4-:-627652 72 8 --9 
Degrees. Degrees, 

oO 001-0 = 202289 = a 71 88 88 © 1800 1808 181°7 182.5 183°3 1841 1849 185°8 186°6 187°4 
J. 102 11°2 122 133 144 354 164 175 185. 19°6 1 188'3 1891 189°9 190°8 191°6 1924 193°8 1941 194°9 195°8 
a> 906 217 2997-335 “240. 260. 27:1. 28:2 29°2. B04 2 1967 127°5 1984 1994 200°8 2011 201°9 202°8 203'8 2047 
3 315 326 337 849 361 372 384 396° 40°8 42°0 BS 2056 2U6°5 207°5 2084 209'4 2103 211°3 212-3 213°3 2144 
4&4 482 445 459 471 485 49°7 511 525 540 55'5 @ 215'4 215:5 2175 218°7 219°8 221°0 2221 2234 2246 225°9 
S&S 57:0 585 601 61°7 635 65:4 672 692 71'5 73°7 5 227-3 2:85 229°8 231°3 233-0 2346 236°3 238°3 2400 242°3 
S 7oo 793 -907 Sie ne ea G 2443 247°3 250'8 255°0 262°... ase : i 
Maximum Equation 6: vies for Anomaly of 97°50". Maximum Equation 6:'3767° for Anomaly of 262°50°. 

= “S77 = 6 iS 22 1 0 — “9 “Ss 7 -6 °§ ~= 2 2 2. Oo 


CHHORAG + 


w NOm@bh WHRO + 


OFPN® #OON + 


beeen 

i 97°5 105°0 109°2 112°7 115°7 
1177 120°0 121°7 123°7 125°4 127°0 128°7 130-2 1315 132°7 
1841 1354 136°6 137°9 139°0 140°2 141°3 142°5 143°5 144-6 
145°6 146°7 147°7 148°7 149°7 150°6 151°6 152°5 153°5 154°4 
155°3 1562 157-2 158°] 158°9 159°2 160°7 161°6 162°5 163'3 
1642 165°1 165°9 166°7 167°6 168°4 169°2 176°1 170°9 171°7 
1972°6 178°4 174°2 175°1 175°9 176°7 177°5 178°3 179°2 180°0 


Saturn’s Anomaly. 


Jt eee ee ‘3 @ ‘5 ‘a7. "6 =o 
Degrees. 
0S 4S b= oa a 6 ~ 5") = OF 
74 8 8:0. = 96: T0412" 11:9. 127 134- 1Tk2 
146050 15:7 16° ise Ble S18 1 0'6 = 204 21"2 22:0 
22'S 23'7- 24:5: 25°38 = 268 26'0-_27°8:-28-7- 20°5 303 
812 32:1 33:0. 33°90 348° 367 $67 876° 88:5 39°65 
405 41°5 425 43:5 44.6 45:6 \40°7 47-9 49:0 50°] 
514 52°56 53°9 55°] 565 579 59:2 609 62:5 641 
66°0 67:7. 70°0 72:2 75:0 782 830 90:0 ... : 
faximum Equation 7°6586° for Anomaly of 90°00". 
9 ‘8 y 6 ‘5 & 3 3 aed 0 
Deyrees. 

eae 90'0 970 101°8 105:0 107°8 110°0 112°3 1140 
1159 117 ‘6 1191 120°8 1221 123°5 124°9 1261 127:5 128°6 
129°9 131'0 132°1 183°3 1844 135°4 136°5 137°5 138° 189°5 
1405 141°5 142-4 143°3 1443 145°2 146°] 147°0 147-9 148°8 
1497 150°5 151°3 1622 153°1 153°9 154°7 155°5 156°3 157°2 
158'0 158'8 159°6 160°4 161°2 161°9 162°8 163°5 1643 165°: 
165°8 166°6 167°3 1681 168°8 169°6 170°4 171°1 171:9 1726 


173°3.: 1741 1748 175°6 1763 177°7 177'8 1785 179:3 180°0 


6 
5 
4 
3 
2 
1 
oO 


Degrees. 

.. 262° 272°5 277-3 280°S 283°8° 
290° 8 292: 8 2946 296'5 29%3 299°9 801'5 303-0 
307'5 308°9 310°3 311°5 312°9 314°1 315°5 316°8 
320°4 321°6 322°8 328°9 325°1 326°3 327°4 3285 
331°8 332°9 334°0 335°1 336°2 337°3 338°3 339°4 
342°5 343°6 344°6 345°6 346°7 347°8 348°8 349°8 
352°9 353°9 3549 355°9 356°9 358°0 359°0 360°0 


286'3 288°5 
3045 306°0 
318°0 319°2 
329°6 330°8 
340°4 341°5 
8350'S 351°8 


(Used at p. 97 of Text.) 
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1 
2 
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4 
5 
6 
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OFND® PAON 


C: 
cee ear Equation ae 6586 for Auomaly of 270-00’. 


‘O-1 


180°0 180°7 181°5 1 
1874 188°1 188°9 
1949 195°7 196°5 
202°8 203'7 204°5 


‘2 3 4: 6-2 eS 
re ah 

2 182°9 183°7 1844 185°2 185°9 186-7 

ice: 6 190°4 191°2 191°9 192°7 193°4 194-2 

197'2 1981 198°8 199°6 200°4 201°2 202-0 

205'3 206°1 206°9 207°8 2087 208°5 210°3 


211°2 1 
220°5 221°5 
2314 232°5 


213°9 214°8 215°7 216'7 217°6 218°5 219°5 
223°5 2246 225°6 226°7 227-9 229-0 230°1 
235'1 236°5 287°9 239°2 240°9 2425 244-1 


246°0 247°7 250°O 252:°2 255°0 258°2 263°0 270°0 


7 ‘6 4@ 3 | ae & ‘0 
Dee 
270°0 277°0 281'8 285°0 287°8 290°0 292:3 2940 
295°9- 297°5 299°1°300°8 302'1 303'5 3049 306°1 307°6 3086 
309°9 311°0 312°1L 313°3 314°4 315°4 316°5 8175 318°5 3195 
320°5 3215 322°4 323°3 324°3 325°2 326°1 327-0 327-9 328-8 


329°7 330°5 331°3 332°2 8831 333°9 3347 335°5 336:3 837-2 
338'0 338°8 3389°6 340°4 S41°2 341°9 842°8 843°5 344°8 345-1 
345°S 346°G 347°3 348'1 348°8 349°6 850°4 8511 851°9 352-6 
353'°3 854°] 3548 355°6 356°3 357°1 357°8 358°5 359°3 3600 
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TABLES IV-A AND B-—MEAN PLACES OF PLANETS, ETC. 


TABLE IVv-A. 
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. Mean Places of Planets according to Indian Ephemeris at Commencement of each 
Century from 3102 B.C. to 1 B.C. (K.Y. 0 to K.Y. 3101.) 


B.C. 3102 
3 


BY 


Mars. 
Degrees. 


847-00 
178°4072 
238'9342 


299°4612. 


359'9882 

60°5152 
121'04.22 
181'5692 
24.2°0962 
802 6232 


3°1502 
63°6772 
1242042 
184°7312 
245 °2582 
305°785z 
6'3122 
66'8392 
127°4662 
187°8932 


248°4202 
308 9472 
- 94742 

700012 
180°528” 
191°0552 
251°5822 


$12°1092 


12°6362 
731682 


133°6902 
194°2172 
264°7442 


Mercury. 
Degrees. 


318°06 

12 8263 

88 8463 
164" 623 
240° 8803 
316 8983 

82 9163 
108'9343 
184°9523 
260°9703 


336'9883 

53°0068 
129°0243 
21'5°04.28 
281 '0603 
857 '0783 

7300638 
149°1143 
225°1823 
801:1508 


171683 
93°1863 
-169°2043 
245 2223 
321'2403 
87°2583 
113:2763 
189:29438 
265'3128 
341°3303 
57'3483 


183 3663 
209°3843 


TABLE IV-B. 


Jupiter. 


Degrees. 


15°73 
4.6°0829 
200 8275 
355'57 21° 
150°3167 
305°0613 
99 8059 
254°5505 
49°2951 
£04°0397 


358 7843 
153°5289 
8C8°27385 
103 0184 
267°7627 
52°5078 
267°2519 
1-9965 
156°7411- 
811 4857 


1062303 
260°9749 
55°7195 
210°4641 
5°2087 
1599533 
814°6979 
109°4425 
264'1871 
589317 


2136768 
8:4209 
163°1655 


Venus. 
Degrees. 


29°55 
254°7391 
93:7 242 
292°7093 
131-6944 
330°6795 
189°6646 
8 6497 
207°6348 
46'6199 


245°6050 

845901 
283'5752 
122°56U8 
321°5454 
160°5305 
359'5156 
1985007 

87°4858 
236-4709 


75°4560 
2744411 
113°4.262 
312°4113 
1513964 
350°3815 
189°3666 

2°3517 
227°3868 

663219 


265°3070 
104°2921 
803°2772 


Saturna, 
Degrees, 


339°20... 
851:4239 
133:3308 
275:2377 
57 1446 
199 0515 
340-9584 
122°8663 
2647722 
46°6791 


188:5860 
580'4929 
1123998 
2543067 

36'2136 
178°1205 
320-0274 
101°9343 
243°841 2 

25-7481 


167-6550 
309-5619 
914688 
233:3757 
15'2826 
157-1895 
299:0964 
81-0038 
222'9102 
48171 


146'7240 
288°6309 
70°5378 


Planets.—Revolutions and Increases of Longitude for different periods according to Sarya Siddhanta 
and Indian Ephemeris. (See page 121, paragraph 297 of Text.) 


1,000 Years. 100 Years. 10 Years. 1 Year. 
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3% Longitude. SS Longitude. Eos: Longitude es. Longitnde. 
- pear Sia ae a ¢ Yn ai ea ata er | Pres rac aaa eee ——-*- 
t srS as: | n fo) . a ° a % a sary | 
28 >. d aen 2 eas 2. . o's ry 
8S ; 2% 2ae é Se 28 Fs a re : s 
Eeeis 3 ogee ee aes B 3 ae cep 3 “23 
a 2 ® 0 S.5°@ a © oO ono SD s % oy ® Ps ® & 
cos 20 £2 B i 0G mo a B Fe 3 2 BS > yo bo 42 
z ee a a oF rz a a 
Sarya siddhinta. Sarya siddhanta. Surya siddhanta. Sarya siddhanta. 
Wars 531674 242°64 245°27 53°1674  60°264 60°53 531674 114:0264  115°05 ‘531674 191740264 191°40 
Qapiter. 843102 111672 107-447 8°48102 1561672 154-74 843108 303°51672 803-47 -0848102 30351672 3036 
Saturn $3°928  3384°08  239°069 3°3928 141°408  141°91 *338928 =6122'1408 §=122°19 033928 12°21408 12°22 
Venus 1625°55 19800 189°852 162 555 199°8 198°98 16°2555 91°98 91°90 162555 226°198 228°19 
Mercury 4152'10 36-00 40°18 415210 756 76018 41°521 18756 =: 1878 4152) 54°75 ae 
Mars. Jupiter. Saturn. Venus. Mercury, 
ee Be ON Se re. 2 re het 
Janets e. pe o . a gS. ees s; a Be s. ‘ 
Moone eke bs eee OGY d eat iif pat 3? cit f2t 
1s \ on ~ Va phand a -— ud - — i 
every millennium. bs on eer Ba ® Aes a3 & a2 & ase ge& es & ~se 
_ hes A= _ 
“ea Be =) = 22. 2A 2a 20 3a aa 
: . 0 35886 347°CO 359 82 15'73 359°93 339°20 356'52 29°55 35112 318°06 
BC, 3105 KY 1 19026 17841 «= «8017S«s«48'08«=SsS1A «85142 ODT U5HTA 45-87 1D BS 
2101 1001 7290 6368 14184 15353 84622 33049 5072 8459 81:87 53-01 
1101 2001 31554 30895 25351 260°97 82080 30956 257°72 27444 11787 9819 
101 3001 ‘19818 19422 518 842 20438 288°68 9572 104-29 15887 13°37 
900 4001 80°82 7949 11685 21587 26846 27°70 29372 20414 18987 78°55 
meie 6001 32348 32476 22852 29331 949564 246°77 18°72 12309 22557 = -:213°78 


v3 


382 


TABLE 1V-C.—SUN’S MEAN LONGITUDE, ETC. 


TABLE IvV-C. 


Sun’s mean Songitude and Equation for every complete day of Indian Solar year. 


Day ©)'s mean Baa. 
longitude, 


Degrees. 


O 357-8608 + 2°1378 
1 858 8462 21333 
2 3598318 2°1228 
3 08174 21133 
4 1:808) = 2°1086 
5 2°7886 2:0967 
G6 37742 2°0858 
7 47598  2:0767 
S 57454 2:0647 
9 6°7310 20514 
77166 20394 
11 = 87022 +3026" 
9°6878 2:0122 
13 106734 1°9986 
11°6590 1°98383 
12°6446 1°9667 
~ 13°6302 1°9500 
17 146158 .1:9333 
15'6014 19167 
16°5&70 ~ 1‘9000 
175726 18833 
18°5582 18622 
196438 1:8419 
20°8294 18217 
21°5150 1°8025 
22°5006 1°7814 
23°4862 1°7600 
24.4718 1°7383 
25°4574 1°7167 
26°41430 -1°6933 
27-4286 1°6680 
28:4142 1°6455 
32 293998 1°619z 
80°3854 -1°5955 
81'°3710 1°5692 
$2°3567 1°5455 
$2°:423  1:5167. 
34°3279 1°4914 
85°3135  1°4633 
86°2x91 144558 
37°2847 1°4061) 
38°2703- 1:3778 
39 2559 1°3480 
40'2415 1:3180 
41.2271 1:2894 


42 2127 1°2586 
43°1983 1°2197 
441839 1°1967 
45°1695 1°3647 
461551 1:1347 
47°1407 1-1014 
48'1263 1:0703 
491119 10369 
590975 1°0.125 
51-0831 9703 
52°0687 ‘9358 
580543 9025 
540399 ‘8667 
65'0955 8383 
5BOL1LL 7964 
569267 °7622 
57°98z3 7267 
589679  °6919 
59°9535 °6561 
6u'939L *6192 
619247 5847 
62°91°3 *5480 
63'8959 ‘SILL 
648815 °4739 
63'8671 4369 
@6'8527 °4°00 
71° 67:8383 -3622 
68'°8239 ‘3192 
69°8096 ‘2869 


Day ©’s mean 
longitade. 


Degrees. 


71°7808 
727664 
73°7520 
747378 
75°7232 
76 7083 
77°6944 
78°6800 
79°6656 


80°6512 
81 6368 
$2'6224 
83°6080 
845936 


85°5792 
86°5648 
87°5504 
— 88°5360 
89°5216 
90°5072 
9174928 
92°4784 
93°4640 
94 4496 
95°4352 
100 96°4208 
101. .97°4064 
98°3920 
- 993776 


104 100°3632 
205 101°3488 
106 102'3344 
107 103°3200 
108 104°3056 


109 105:2912 
110 1062760 
141 107-2625 
112 108-2431 
113 209°2337 
114 110-2193 
115 111:2049 
116 1121905 
117 1131761 
118 1141617 


119 1151473 
120 1161329 
121 117°1185 
122 118°1041 
123 119 0897 


124 120:0753 
125 121-0609 
122-0465 . 
123°0321 
128 124:0177 


125°0037 
) 125°888y 
126'9745 
127961 
133 1289457 


134 129:9313 
135 1309189 
1319025 
137 132°8881 
133:8737 
139 i34°8593 
140 135°8149 
136'8305 
137'8161 
143 1388017 


144 139°7873. 
140°7729 
141°7585. 
447 142°7441 


Nqn. 


70°7952+ ‘2486 


"2187 
VIL7 
"1333 
“0975 
“0600 
‘0203 
0167 
0550 
0933 
1314 
1692 
2073 
2444 
2833 


°3208 
*3572 
*B955 
"4333 
"4692 
5061 
5433 
*5789 
6167 
6525 
“6894 
7228 
*7586 
"7944 


‘8289 


"8633 
"8986 
‘9333 
‘9667 
1.009 


10333 
10667 
1100 
11308 
11622 
11955 
12253 
1:2561 
1°2858 
1°3167 
1:3455 
13739 
14025 
1:4333 
1:4586 
1°4883 
1°5133 
1°5405 
1°3667 
1:5919 


1 6167 
1°6433 
1°6667 
1°6894 
1 7133 


.1°7358 


1°7572 
1:7789 
1:8000 
1°8217 
1°8419 
1°8597 
1°8789 
1°8980 
19167 
1°9383 
1°9500 
19667 
1°9825 


Day ©'s mean Eqn, 


longitude. 


Degrees. 


148 143°7298 —1'9980 


149 1447154 
150 145°7010 
151 146-6866 
152 147:6722 


153 143°6578 
154 149 6134 
155 150°6290 
156 151'6146 
157, 152°6302 


158 15%°5358 
159 1545714 
160 155'5570 
161 156:5426 
162 157:5282 


163 158°5138 
164 159°4994 
165 160:4850 
166 161:4706 
167 162:4562 


168 163-4418 
169 164:4274 
170 165°4130 
171 166:3086 
172 167°3842 


173 163:3698 
174 169°3554 
175. 170°3410 
176 171°32u6 
177 172°3122 


178 173:2978 
179 1742834 
180 175-2690 
181 176°2546 
182 177°2402 


183 178:2258 
184 179°2114 
185 130°1970 
186 181:1827 
187 182°1683 


188 1)83:1539 
189 184-1395 
190 185°1251 
191 186°1107 
192 187°0963 


193 188-0819 
194 1890675 
195 190°0531 
196 191 0387 
197 192:0243 


198 193-0099. 
199 193:°9955 
200 1949811 
201 195:9967 
202 196-9523 


203 197-9379 
204 198:9235 
205 199-9091 
206 200°8947 
207 201°8803 


208 202°8659 
209 2)3°8515 
210 2048871 
211 205°8227 
212 2068.:83 


213 207°7939 
214 2)8:7795 
215 209°7651 
216 210°75v7 
217 211:7363 


218 212°7219 
219 2137105 
220 214'6931 
221 215 6787 


2°0122 
2°0283 
20369 
2°0492 
2:0611 
2'0739 
2'0858 
2°9955 
2°1036 
2°1136 
2 1228 
271314 
2°1383 
21433 
2°1494 
2°1567 
2°1603 
2°1617 
2°1667 


2°1692 
2°1728 
2°1742 
21755 
2°1769 
2°1755 
2°1742 
2°1728 
2°1714 
2°1678 


2°1642 
2.1597 
2°1561 
2°1489 
2°1439 


2°1367 
2°1305 
2°1219 
2°11383 
2:1061 


20984 
2-0858 
2-0753 
20642 
2°0519 
2:0383 
2°0261 
20125 
1:9978 
1/9819 
1/9861 
1°95 14 
19333 
1:9161 
1°90¢3 
1'8808 
1:8600 
18417 
18222 
1:8014 


1°7805 
1°7575 
1°7369 
1:7139 
16394 
16664 
1°6t33 
1:6178 
1°5 422 
15667 
15411 
1°5130 
1°48469 
14589 


Day ©’s mean Eqn. 


longitude. 
Degrees. 
222 2166643 —-1°4308 
223 217°6499 1°4028 
224 2186356 1:3733 
225 219°6212 1'3439 
226 2206063 1°3144 
227 221°5924 1:2828 
228 222°5780 1°2533 
229 223°5636 1°2228 
230 224°5492 1:°1905 
231 225°5348 1:1589 
232 226'5204 1:1283 
233 227°5060 1:0967 
234 228:4916 1:0614 
235 229:4772 1:0283 
236 2304628 ‘9953 
237 231:4484 +9622 
238 232°4340 +9280 
239 233'4196 8928 
240 2344052 ‘#597 
241 235:3908 -8223 
242 2363764 7894 
243 237:3620 +7536 
244 2383476 +7208 
245 239°3332 +6833 
246 210°3188 ‘6469 
247 211°3044 ‘6097 
248 242:2190 +5739 
249 243'2756 5369 
250 2442612 ' 5000 
251 245°2468 4636 
252 2463324 +4253 
253 247-2180 3883 
254 2182036 +3500 
255 2491892 +3122 
256 2501748 2753 
257 251:1604  °2369 
258 2521460. ‘1992 
259 2531316 1597 
260 2541172 °1228 
261 255'1029 = -U0347 
262 256:°0885 +0469 
263 257:0741 -0086 
S64 258 0597+ :0394 
265 259°0153 ‘0764 
266 269°0309 ‘1111 
267 261:0165 ‘1469 
26S 262-0021 1847 
269 262:9877 2239 
270 263'9733 +2586 
271 2649589 ‘2492 
272 265:9445 +3369 
273 266°9301 +3739 
274 267:9157 +4122 
275 268:°9013 4500 
276 2698869 -°4869 
277 270°3725 +6258 
278 271°858l  *501l 
279 272°8437 +5980 
‘280 273°3293 -°6347 
281 2748149 ‘6692 
282 275:8005 ‘7061 
283 2767861 -74k9 
284 21:7:7717 ‘7764 
285 2787573 ‘8122 
286 2723:'7429 °8469 
287 .280:'7255 ‘8803 
288 2:07:41 +9147 
289 282:6997 9500 
290 233°6853 =-9883 
291 281-6709 1°0192 
292 285°6565 10508 
293 286°6421 10850 
294 287:6277 1:'1167 
295 2886133 11483 


- 


Day ©’s mean Eqn. 


longitade. 


Degrees. 


296 289°5984+1°1814 
29 


7 290°5845 
298 291°5701 
299 292°5558 
300 293°5414 


301 294°5270 
302 295°5126 
303 296°4982 
304 297°4838 


1:2180 
1°2439 
1°2747 
1°3036 


1°3322 
1°3622 
1°3903 
1°4197 


305 298 4694+ 14442 


306 299°4550 
307 30-4406 
308 301°4262 
309 302°4115 
310 303°3974 


311 304°3830 
312 305° 0686 
313 306°3542 
314 307°3398 
315 308°3254 


316 309°3110 
317 316°2966 
318 311:2822 
319 212°2678 
320 313°2534 


321 314°2390 
322 315°2226 
323 316:2102 
324 317:1958 
325 3181814 


326 319:1670 
327 3201526 
328 321'1382 
329 322°1238 
330 323:1094 


331 2240950 
332 325:0806 
333 326-0662 
334 327-0518 
335 328-0370 
336 329:0231 
337 330:0087 
338 3309943 
339 331:9799 
340 332:9655 
341 333:°9511 
342 334:9367 
343 335°4223 
344 336°9079 
345 337:°8935 


346 3388791 
347 33986147 
348 3408503 
349 341°8359 


- 350 342°8215 


351 343°8971 
352 3447927 
353 345°7783 
354 346:7639 
355 -347°7495 
356 34873851 
357 3497207 
358 350-7063 
359 851°6919 
360 352°6775 


361 353 6631 
362 3546487 
363 355°43843 
364 356°6199 
365 357°6055 


1°4747 
1:5042 
15297 
1°5567 
1°5833 
1°6089 
16344 
1°6589 
16819 
17050 
1'7280 
1°7497 
1‘7728 
1°7922 
1'8153 


1:8347 
1°8530 
1°8725 
18917 
19111 
1'9269 
1°6453 
1°9611 
19758 
19917 


2°0064 ~ 
2°0211 
2°U347 
20483 
2°0597 
20708 
2°0319 
2°0930 
2°1017 
21114 


21211 
2°1283 
2°1369 
2°1430 
2°1480 


2°1542 
2°1592 
2°1628 
2°1653 
2°1689 
2°1703 
21717 
21730 
2°1755 
21764 
2°1739 
21714 
2°1700 
2 1688 
-2:1650 
29125 
2°1589 
2°1528 
2°1467 
2°1405 


OND Pato Degrees. 


10 
20 
30 


TABLES IV-D, E AND F.—=DEOIMAL PARTS OF SUN’S LONGITUDE, ETC. 


Decimal parts 


TABLE Iv-D. 


of ©’s L. corresponding to decimal parts of a day. 


© ry Ps Ps 3 o : 
2 : i e 2 : . : © o o 
ee cs bo b 0 bo y bo ee 5 md s 
a ra a a A a a a «a a a é a 
0099 « °13 = 4«0 1281 «24 «8692365 35 +3450 -46 “4534 ‘57 ‘5618 -68  -6702 
‘0197 *14 +1380 ‘25 2464 ‘36 +3548 +47 -4632 -58 5716 69 ‘6801 
0296 °15 ‘1478 ‘26 2563 ‘37 3647 ‘48 °4731 -59 +5815 -70 6899 
0394 °16 «461577 -27 )«=2661 «38 «°3745 «6°49 +4829 GO 5914 «71-6295 
0408 17 «11675 2B 2760-39 «3844-50 -4928 “61 6012-72 ~—-7096 
0591 ‘18 ‘1774 °29 2858 -40 3042 -51 ‘5027 62 ‘8111 °73 -7195 
0690 ‘19 1873 ‘30 2957 ‘41 ‘4041 -§2 +5125 ‘683 +6209 -74 +7298 
0788 «=°20 (1971 31 "3055 “42 +4139 “53 +5224 64 6308 “75 7392 
0887 ‘21 -°2070 ‘32 °3154 ‘43 4238 +54 °5322 65 +6406 ‘76 ‘7491 
0986 - ‘22 ‘2168 ‘33 +8252 -44 +4837 °55 ‘5421 ‘66 +6505 -77 -7589 
"1084 «°23 2267 ‘34 8351 45 4435 -56 °5519 G7 ‘8603 ‘78  -°7688 
1183 
TABLE IVeEB. 
Sun’s Longitude in days (360° = 365'25875648 days) 
5 eas S oak S tae et 
$ Bip Brey eo ee eee 
oe ~ ib 64 ~ w ef = 0 By 
> Be & a2 36 85 @6 88 34 
Qa =) fea b= fe S a 4 fy 
10146076 40 4.0°5843064 1 ‘0169101 13 °2198316 25 -4227532 
2°0292153 50 50°7303830 2 -0338202 14 ‘2367418 26 4396633 
3°0438230 60 60°8764596 3 ‘0507304 15 ‘2536519 27 °4565734 
40584306 70 71°0225362 4 ‘0876405 16 ‘2705620 28 4734835 
5'0730383 80 81°1686128 5 -0845506 17 2874722 29 4903937 
6'0876460 90 91'3146294, 6 1014698 18 -3048823 30 ‘5073038 
7°1022536 100 1014607660 7 -1183709 19 ‘3232924 31 ‘5242189 
81168613 200. 202'9215320 @ -1352810 20 ‘3382025 32 ‘5411241 
9°1314689 300 304'3822980 9 ‘1521911 Q1 °3551127 33 5580342 
101460766 360 305:2587565 10 ‘16910183 22 ‘3720228 34 ‘£749443 
20: 2921532 11 1860114 23 3889329 35 ‘5918544. 
30°4382298 12 -2029215 24 4058430 36 ‘6087646 
TABLE IV-F. 
Decimal parts of increase of ¢’s L. corresponding to decimal 
Z - . a a a 
to bo i) SO bo bo ww 
Fa a & ra 8 a a 
1333 13 1°7383 °24 32000 ‘35 46666 ‘4661833 ‘57 76000 ‘68 9:0666 
2666 °14 18666 ‘26 33383 ‘36 48000 ‘47 62666 ‘58 7°7333 ‘69 92000 
‘4000 °15 20000 ‘26 34566 ‘37 49338 -48 64000 ‘59 68666 ‘70 9°3333 
+5338. «16 «421388 «27 «36000 ‘38 504666 ‘49 65333 -6O 8:0000 ‘71 948666 
e666 «6'17 «62:2066 «6°28 «03°7338) «39 «5:2000 “50 $6666 G61 81333 ‘72 9°6000 
8000 18 24000 ‘29 38666 -40 53333 °51 68000 ‘63 82666 “73 97338 
9333 ‘19 2°5333 ‘80 40000 ‘41 5466; 52 69333 ‘63 84000 ‘74 9 8666 
10666 4°20 26666 ‘31 41333 -42 56000 ‘53 7:0666 ‘64 85333 -75 10:0000 
12000 °21 28000 ‘32 42606 ‘43 57333 °*547:2000 65 86666 ‘76 10-1333 
12383 °22 29333 ‘33 4470 ‘44 58666 °55 7:3333 ‘66 88000 ‘77 10:2666 
14666 -23 3:0666 ‘34 45333: ‘45 60000 -56 7:4666 ‘67 89333 ‘78 10°4000 
1°6000 


Minutes of 
degree. 


‘79 
‘80 
‘81 
‘82 


‘83 
‘84 
‘85 
‘86 


‘87 
‘88 
‘89 


bs 
3 
S 


Fraction of 


6256747 
6425848 
*6594949 
*6764051 


6933152 
*7102253 
‘7271355 
744.0456 


"7609557 
‘7778658 
_ “7947760 
‘SLi6s61 


parts of a nakshatra, 


Degrees, 


10'5383 
10°6666 
10°8000 
169333 


110686 
11°2000 
11°3333 
11'4666 


11'6000 
11°7388 
11'8666 


Minutes of - 


333 


Fraction of 
day. 


"8285962 
8455063 
*8624165 
8793266 


*8962367 
°9131468 
*9300570 
9469671 


8638772 
9807874 
“9976975 


60 10146076 


Degrees. 


12'0000 
12°'1333 
12°2666 
12°4000 


12°5333 
126686 
12'8000 
12'9333 


13-0666 
13'2000 
13'3333 


304 TABLES IV-G, H AND J,-—EQUATION IN MINUTES OF A’ DEGREE, TABLE OF HINDU SINES, ETC. 


TABLE IV-G. 
Eqn. in minutes of a degree for ascertaining the latitude of a planet. (Paragraphs 238, 240 of Text.) 


$ ° $ $ 8 & 
bo = : & : b bo ry ™ : S by bo bad - , 5 3 & 
) a D my by} 4 e o 2 o = © 3 © a e ® = o 4 Pat 
a a = => > n a i=) Ss a ars > wa a A aol i > ww 


0-00 5882 4708 4107 5940 3811 360:00 75°00 4547 3957 3676 4734 3556 28500 150°00 1874 2426 2871 1786 3117 21060 
3:75 5678 4706 4107 5936 3810 356:25 78°75 4429 3886 3635 4617 3534 281'25 153°75 1743 2370 2847 1630 8104 206: 25 
7°50 5667 1699 4104 5925 3809 352:50 82°50 4327 3813 3593 4496 3509 277°50 157°50 1618 2319 2825 1481 3092 20250 
11:25 5641 4688 4099 5909 8806 348:°75 86:25 4210 3738 3550 4371 3484 2'73- 75 161° 25-1608. 2275 2307 1841 3083 19875 


15°00 5629 4674 4092 5886 2801 345:00 90°00 4090 3662 3506 4241 3459 270°00 165:°00 1402 2238 2793 1213 3077 195 OO 
18°75 5601 4656 4083 5857 3795 34125 93°75 3966 3584 3461 4107 3434 26625 168°75 1347 2208 2782 1101 3072 191'8356 
22:50 5567 4634 407 5822 3788 337°50 97°50 3839 3504 3417 3970 340+ 262'50 172°50 1251 2186 2774 1013 3068 187°50 
26:25 5528 4608 4056 5781 3779 333°75 101:25 3708 3423 3372 3828 3384 258'75 17625 1209 2173 2770 956 3066 183 '75 


30°00 5484 4578 4040 5734 3769 33000 105:°00 3575 3341 3326 3684 3359 25500 180°00 1194 2168 2769 936 3065 180'00 

33°75 5431 4545 4021 5681 3°53 32625 108'75 3410 3259 3282 8536 3335 251°25 

37°50 5379 4507 3999 5522 3745 322 50 112:'50 3303 317. 3238 3285 3313 247°50 ~ In applying the above equations the * 

41°25 53)8 4467 3976 5558 3731 318°'75 116:°25 3162 3095 3195 3231 3289 243°75 following data, giving the inclination 
of the moon’s orbit to the ecliptic and 

45:00 5252 4423 3951 5487 3716 315:00 120°00 3019 3012 8152 3075 3265 240:00 the greatest apparent latitude of the 

48°75 5181 4375 3922 5412 3699 811:25 123°75 2875 2930 3110 2916 3242 23625 other planets have to be remems- ~ 

52°50 5104 4824 3892 5331 382 307'50 127°50 2730 2851 3079 2756 3221 232:50 bered :- - 

56:25 5023 4270 3860 5244 3663 303°75 131°25 2585 2773 3032 2594 3200 22875 Inclination of (’s orbit 4° 80‘, Sine a ; 


Greatest latitude Mars 1° 30° ‘ 
GO'00 4937 4213 3827 5152 3648 300'00 135°00 2440 2697 2995 2482 3181:225°'00 ‘3 », Mercury 2° Os, 190" 2 


63°75 4846 4158 3741 5055 3623 296°25 138°75 2295 2624 2961 2269 3162 221°25 ie », Jupiter 1°16’ ,, 78’ 
67°50 4751 4090 3754 4953 3601 292'50 142°50 2152 2554 2928 2106 3146 217°50 Ze » Venus 2°18 ,.° 188" 
71:25 4651 4025 3716 4846 3579 288'75 146°25 2011 2487 2898 1945 3131 21375 


” ” Saturn 2°10’ ” 132’ 


TABLE IvV-H. 
Table of Hindu Sines. (Paragraphs 238—240 of Text.) 


i fj, Pe : i : 
3° g 50 g bo g bo g > & | ke = ¥ 
Q wm a m a) w a Dm A Q a Q a =) 
+ + + + + - “+ — _ - ~ 
000 000 4875 2585 9375 3431 138-75 2267 18000... 22875 154 27375 7 31875 164 


375 225 5250 2728 97:50 3409 142°50 2093 18375 225 23250 143 27750 22 32250 174 
750 449 5625 2859 101-25 3372 14625 1910 18750 224 23625 131 28125 37 32625 183 
11:26 671 60°00 2978 105:00 3321 150°00 1719 191:25 222 24000 119 28500 51 330:00 193 
1600 890 63°75 3084 10875 3256 15375 1520 19500 219 24375 106 28875 65 333'75 199 
1875 1105 67°50 3177 112°50 3177 15750 1315 198°75 215 247:'50 93 292°50 79 33750 205 
22°50 1315 71-25 3256 11625 384 16125 1105 20250 210 25125 79 29625 93 34125 210 
26 25 1520 75:00 3321 120°00 2978 16500 890 20625 205 25500 65 300°00 106 34500 215 
3000 1719 7875 33872 123'75 2859 16875 671 21000 199 25875 51 30375119 34875 219 
33°75 1910 82:50 3409 127-50 2728 172°50 449 21375 191 26250 37 307°50131 35250 222 
37°50 2093 86°25 3431 131°25 2585 176°25 225 21750 188 26625 22 31125 148 35625 224 
41:25 2267 90°00 3438 135:00 2431 180°00 000 221°25 174 270:00 7 315:00 154 360:00 225 
45:00 2431 22500 164 


TABLS IV-J. 


Decimal parts of 3-75 degrc@; (Example 3°2° = 85'3 of 3°75°). 


026666 “160000 ‘293333 


oO1 06 a°% 16 ‘426666 21 ‘860000 26 693833 31 ‘826666 36 960000 
0:2 058383 O'7 ‘186666 1:2 3820000 17 4583383 22 ‘586eee 32°F ‘720000 3:2 °853333 37 -pgeace 
O3 ‘080000 O88 ‘213388 13 346666 1:8 480000 23 ‘618888 28 -746686 3:3 ‘880000 
O4@ ‘106666 OO 240000 14 ‘372333 19 <‘s0cess 24 646000 29 -772338 $4 206666 
O'6 133333 «=61'O =*266666. «11'S 400000 2:0 5338883 25 668666 3:O -80c000 3°S 933838 


TABLE [V-K.——-MEAN PLACE OF RAHU 


TABLE IV-K. 


Mean place of Rahu at commencement of Kaliyuga and at Mesha Sankranti at the 
beginning of every century--B.C. 3201--A.D. 2000. 


Degrees. 


201°6952 
817°1635 


182°3369 

46:5103 
270°6887 
1348571 
359 0345 


223:2039 
87'3773 
311°5507 
175°7241 
39 8975 


264:0709 
128'2443 
352°4177 
2165911 

80°7645 


Kaliyuga. B.C. 


0 1601 
—99 1501 
1 1401 
101 1301 
201 1201 
301 1101 
401 1001 
501 901 
601 801 
701 701 
801 601 
901 501 
1001 401 
UW0l 301 
1201 201 
1301 101 
140) Zz 


Degrees. 


301'9379 
1691113 


332847 
2574581 
121°6315 
345°8049 
209°97 83 


74:1517 
298 3251 
162°4985 

266719 
250°8453 


115:0187 
339°1921 


203°3655 | 


675379 
291°7123 


Kaliyuga, 


1501 
1601 


1701 
1801 
1901 
2001 
2101 


2201 
2301 
2401, 
2501 
2601 


2701 
2801 
2901 
3001 
3101 


Degrees. 


153°8857 

20°0591 
244°2325 
103°4059 
832 6793 


196°7527 
60°9261 
285-0995 
149°2729 
13'4463 


237°6197 
101°7931 
325°9665 
190'1299 

543133 


2784867 
142°6601 
6'3335 
231°0069 
95°1803 


335 


Kaliyuga. 


3201 
3301 
3401 
3501 
3601 


3701 
3801 
8501 
45901 
4101 


4201 
4301 
4401 


N.B—O0 Kaliyuga, as a civil Solar year began on February 15°5792, B.C. 3102 whereas 0 Kaliyuga, as the starting point of Indian 
planetary longitudes, was February 17°75, B.C. 3102. The mean place of Rahu at- the former moment was 201°6952° and at the latter 
201°5802°. 


Years. 


COVH ALONE 


10 


below) subsequent to a g 


iven pl+oe, 201°6952° 


Mean motion of Rahu in sidereal longitude (Indian) for odd years of a century and for 
; multiples of 100 years. 


Degrees. Years. 
19°3583 26 
38°7165 27 
58'0748 28 
97°4331 29 
96°7913 30 

_ 116'1498 31 

128°5079 32 

154866 L 33 

174°2244 34 

193°5827 35 

212'9409 36 

233°2998 37 

251°6575 38 

2710157 ‘39 

- 290'8740 40 

309°7323 41 

329:0905 42 

$43°44588 | 43 

7°8070 44 
271653 45 
46'5236 46 
65'8318 47 
85'2401 48 

1045984 49 

124 °566 50 


N.B.—Rahu’s motion is backward, not fo 
iven moment, the motion “s * pases 

niral to detuce from the place of Rahn at O Kalyug 
Bee en BOLE deduct motion for 5010 years and one- day, 1.0., 500) years 


Besult 56°7295°. 


Degrees. Years. 
143°3149 §1 
162°6732 52 
182 0314 §3 
201'3847 54 
220°7480 §5 
240'1062 56 
259°4645 57 
278'8228 58 
2981810 59 
$17°5393 60 
$36°4976 61 
356°2558 62 
15°614). 63 
349724 64 
543306 65 
73 6389 66 
930472 67 
112'4054 68 
131°7637 69 
1511220 70 
170°4803 71 
189°8385 72 
209 1968 73 
228'°5550. 74 
247°9133 75 


Degrees, 


267°2716 
286°6295 
305'988 1 
325°3464 
34457046 


4°0629 
23°4212 
42°77 94 
62°1377 
81°4960 


100 8542 
120°2125 
139-5707 
158-9290 
178'2873 


-197°6455 
217:0038 
236 8621 
255°7203 
275:0786 


2944369 
313°7951 
333°1534 
352°5117 

118699 


Degress. 
31°2282 
50°5865 
6994.47 
893030 

108'6613 


128'0195 
147 3778 
166°7361 
1860943 
205°4526 


224 8109 
2441691 
263°5274 
2%2°8857 
802'2439 


321°6021 
240°9605 
0°3187 
19°6769 
39°0352 


58°3935 
77 7518 
97-1100 
116 4683 
135'8266 


Years. 


200 
300 


Mean motion of Rahu for every 10 days and for fractions of a day. 


Day. Degrees. Days. Degrees. Days. Degrees. Days. 


wy 


h bon 


cos 


0330 
‘1060 
"1590 
"2120 
‘2850 


*3180 
‘3710 
°4.240 
4770 


COND aAhoOdr 


10 0°5300 100 
20 1:9600 110 
30 1°5900 120 
40 2°1199 130 
50 26499 140 


60 — ‘31799 150 
70 3°7: 99 160 
80 42399 170 
90 47699 180 


Degrees. Days. 


5°2999 
5°8299 
6°3599 
6'889 
74199 


7°9398 
8°4798 
90098 
9°5398 


190 
200 


Degrees. 


10°0698 
10°5998 
11°1297 
11°6597 
12°1897 


12°7197 
13°2497 
137797 
143097 


Days. 


Degrees. 


271°6582 
474798 
183°3064 
319°1330 
949596 


230°7862 
66128 . 
142°4394 
278°2680 
196°5320 


114°7980 
33°0640 
311'3300 


t forward. Therefore, in dedacing the place of Rahu for so many years or 80 many days (see 
aha for the reqnired interval should be deducted from, (not added to), the given 
a his plaze one day after Mesha Sankranti, A.D 1909, From the 
(311°3300°) + 10 years (193'5827°)+ 1 day (*0530°), 


Degrees. Days. Degroes. 


148397 365 


19:°3445 


15°3696 366 19°3979 


158996 
16°4296 
169596 


17°4896 
180196 
18°5496 
19°0786 


CYCLES OF REOURRENCE OF SOLAR AND LUNAR ECLIPSES 


KEY TO TABLE IV-L. 
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356 TABLE 1V-M.—EXPLANATORY NOTE 


TABLE IV-M—EXPLANATORY NOTES 


Showing for each century A.D, the days of English calendar months 
corresponding to days of the Inaian Solar year. 
This table will be found equally useful for Table IV-L and for Tables V-A 
and V-B. 


2. It shows, within a day or two, the English equivalent of the reckoning by 
completed days of the Indian Solar year. 


3. The heavy type figures running horizontally are the centuries A.D. The 
heavy type figures running vertically are days of the Indian Solar year. Only 
every fourth day of the Indian Solar year is shown in order to economize space. 


4. The century beginning with A.D. 1600 is shown twice, once to indicate the 
reckoning in the United Kingdom where the new style was not adopted till A.D. 
1752, and again to indicate the reckoning in continental countries which adopted 
the new style on 15th October A.D. 1582. 


5. For odd years in a century use the figure given in the table for the nearest 
century year. Thus for 1 January A.D. 640, use the figure which corresponds to 
1 January A.D. 700, .e.. 286 days of the Indian Solar year. The year A.D. 600 
does not appear in the table and A.D. 550 Which appears there was not so near to 
A.D. 640 as A.D. 700 was. 
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TABLE V-A—EXPLANATORY NOTE, 


Tables V-A and V-B together constitute a Perpetual Planetary Almanac. 


2. For illustrations of the use of Table V-A in conjunction with Table V-B 
see sections li and iii, pages 95 to 125, Chapter V of this work. 

3, The table is composed of two parts: columns 2, 3 and 4 give the increase 
of longitudes of the three major planets Mars, Jupiter and Saturn for 1, 2, Bo 4 

- « - up to 2,005 years. If the years are reckoned from | B.C., or 
A.D. 0:the years 1, 2, 3, 4,-, etc., upto 2005 in column 1 will be years A.D, and 
they are so marked ; but the years may be reckoned from any year A.D. or B.C. 
For instance in paragraph 294 of this work the years in column 1 are reckoned 
from 3102 B.C. and on page 119 they are reckoned from 1101 B.C. 

4. The years in column |! of ‘l'able V-A may be reckoned backwards from 
any year B.C. or A.D. in which case the quantities in columns 2 to 4 will become 
decreases of longitude for so many years reckoned backwards. For an example 
see page 103, paragraph 255. In practice, however, as boted in paragraph 257, 
page 103, much inconvenience will be avoided by reckoning the years in column 1 
of Table V-A always forward, as is done in paragraph 2-4, pages 118 and 119. 

5. Columns 5 to J and 11 to 15 of Table V-A give the years of the current 
cycle (Table V-B) when each of the five planets Mars, Mercury, Jupiter, Venus 
and Satuin attained the same positions on successive days of the Indian solar 
year as they did in any given year A.D. entered in column J orin any B.C. year 
entered in column 10, For examples see pages 103, 118, 119 of text. 

6. In applying the current cycle (Table V-B) in any given case, care should 
be taken to see that the day of the Indian solar year is not varied, see remarks in 
paragraph 3 of the explanatory note to Table V-B. It is for this reason that in 
the model problem of Rama’s horoscope, worked out on pages lit, 119 of this 
work, the day of the Indian solar year corresponding to Mesha Sukla navami is 
first ascertained in every case and entered in column 1| of the investigation tables 
on those pages. 

_ 7%. For very accurate work, allowance shouid be made for the cyclic variations 
tabled below. Thus if we wish to know the position of the planet Jupiter on the 
89th complete day of A.D. 634 (see paragraph 276, page 112 of the text) and 
use l'ables V-A and V-B for that purpose, we shall find that against A.D. 634. 
Table V-A refers ns to A.[). 1844 for information regarding Jupiter’s places. 
From Table V-B we find that Jupiter’s place on the 89th complete day of 
A.D, 1844 (by taking proportional parts as directed in explanatory note to 
Table V-B, paragraph ‘) was 340°9°. ‘The cyclic variation for the interval 
between A.D. 654 and A.D. 1844 or 1,210 years being — 2 x "197 or — ‘394, we 
deduct ‘4 from 340°9 and conclude that Jupiter’s place on 89th complete day of 
A.D, 634 was 340°5°, ey 

8. The most convenient years from which a start) may be made in Jn ian 
planetary investigations are 3201 B.C., 3102 B.C., 2101 B.C., 1101 B.C., 101 B.C., 
1 B.C, A.D. 1000 A.D. 1800, and the mean longitudes of Mars, Jupiter and 
Saturn for every ten complete days in these years are therefore given at page 361 
below, Suppose we wish to search for a horoscope for 4000 years beginning with 
0 Kaliyuga, we make a start with 3102 B.C., and search for 2,000 years with the 
help ot Tabie V-A and then make a start again with 1101 B.C., and search for 
another 2,000 years with thé help of Table V-A. ‘This is the plan followed in 
searching for Raima’s horoscope—vide section iii, Chapter V of the text of this 


work, 


Analysis of cyclic variation, 


Degrees, 
+1015 — ‘908 = +°107 
+ 64 —101 = —'37 
+ ‘76 — 101 = —‘266; or —°27 


+1°070 — 1°015 = +°055 

+ °055 + ‘107; or 1070 —'908= +°‘162 
‘107 = +'269 or +°'27 

"26 


+ ‘162 + 


+ ‘27 - = +008 


1815, 2178, 2541, 2904, 3267 years are multiples of 363, 


+ ‘9844— 5490 = +:3854 
— 9150+ -9344=—= 0194 


360 TABLE VeA.—CYCLIC VARIATIONS 
TABLE V-A—Cyclic Variations. 
[N.B.—The signs given below sre for forward cycles. For cycles reckoned backwards, 
reverse the sign + or —.] 
Period 
forward Cyclic varietion. 
= Analysis of period. 
Mars. 
Degrees Years. 
1 +191°4052 
79 +1°015 
284 -'908, 
363 +°107 oa eee 284+79 re aah ove 
2099 —°37 ove eee 6 x 863 — 79 a 2178 — 79 soe eee 
2462 -—:26 ce .. 7x8638—79=25641—79 ~... eee 
3651 - ‘055 eee coe 10 x 363—79=3630—79 eee eee 
3914 +°162 a ... 8551+ 363; or 3680+284 ... ee 
4277 +'27 ote ... 989144368 eee eee vee 
6739 +008 ene oe 4277+2463 10 eee coe 
N.B.—726, 1089, 1452, 
Mercury. 
1 +54°7603 
46 —1°(259 
263 +1°96 
309 +0°9%444 
385 —*09150 
3439 + ‘8854 pee ee 6 x 355 + 309 eee coe eee 
3859 + ‘0194 coe woe 10 x 355 + 809 eoe sve eee 
42 14 = 0721 ooo cee 12 x 355— 46 oe ee ees 


— 1:0980 + 1°0259 =: —°0721 


N.B.—710, 1065 1420, 1775, 2130, 24865, asso, 3195, 3550, 3905, 4260 are multiples of 355. 
Juptter. 


83 +12=95 ioe 

96 +83 eee eee 
178 + 83 aoe +e 
261 +83; or 4x 8384+12 
344 +261; or 7x 83+ 24 
605 + 844 ste aa 


+41692 —1:1630 = +3:00€2 
+8:0062 —11630 = 1°8432 
+1'8431 -—1:1630 = 0°6301 
+ °68009 —1°16304 = —°48295 


+ ‘68009 — 
‘+ (19714 — 


48294 = +°19715 
‘42294 — —°28580 


N.B.—1210, 1815, 2420, 3025, 3630 years are multiples of 605 years. 


+°3C56 tae 
— 17732 eee coe 
~~ ‘66026 eee eoe 
+ 01983... toe 
—"431l~.. 

+'23604 


226°1898°1 
+ 1518648 


Gite 2 = 


Vid eats Wisc oiad UP ites tial RT PE cae cay 
wis 532 


ah. 


1210+344 =... 

1815 +83; or 3 x 605 +83 
1898 +261 wt coe 
4x 605+83 ... 

4x 605 +344 ... 

2x 1554 “ae aoe 

2 x 1554+ 844 ae 
8452+261 i... = 
3713+344 —.... Ss 

8 x 1654— 344 


2 x °235 ane a 
2x2385+8  ... ar 
3x 235+8  ... eee 
4x 235+8 : 
6x235+8  .., 
6x 236 +2x8 

2 x 948 vee ay 
2 x 948 + 285 ... Rat 
3x 948 + 478 ... 

3 x 948 5. bea 
4x 948 ie ace 
§ x 948 =e 


see 


eee eve 


+°89428 —°48204 — —~—-0886¢ 
+ ‘59142—1°1630 = —°5716 
— ‘5716 + ‘6801 = +°1085 
+ °78856—1'1630 = —‘3746. 
+°78856 —‘'48294— +°380562 
—'17732 
—'17732~—°48294 — ‘66026 
— 66026 + ‘68009 = + ‘01983 
+ °01983—-°48294—= °46211 
— '26600 + °48294 = +°21694 


2x ‘8897= ‘7794 
— ‘7794+1'5186 = +°7892 
— 11691 +1°5186 = +°3485 


— 1°5588 + 16186 —= —°0402 
— 2'8882 + 15186 —= —'8196 
— 2°3882 + 3°0872 = +-6990 
— ‘0804 
— °0804— °3897 = —°4701 
— ‘0804+ °7892 = +:6588 
— °1206 
— °1608 
— ‘2010 


N. : aoe 2844, 3793, 4740, 8688 years are multiples of 948 years. 


122191001 
+ 926006 
— 1938474 
— 1011568 
— "084663 


Saturn. 


Note.-766, 1149, 1532, 1915, 2298, 2681, 3064, 3447, 3830, 4213 are multiples of 883, 


+ 4187 
+ '334U 
+ ‘2498 
+'1646 
+ ‘08038 
— 0048 


6x 888+659 ... * 
7x 383 +59 .., tbs 
8 x 388 +59 ... 
9 x 383 + 59 .., 
10 x 388 + 59 ... 
1i x 888 + 89... 
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— 5082 + 9269 — +°'$187 
—*E929 +9269 = +°8340 
— 6776 +9269 = +°2493 
—°7623 +°9269 = +:'1646 
— "8406 +°9269 = +°0803 
— ‘9317 + 9269 = —:0048 
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TABLE V-A.-—!LANETS—-YEARLY INCREASE OF MEAN LONGITUDE, EYC. 


TABLE V-A. 


Yearly increase of mean longitude of Mars, J upiter and Saturn for 2005 years ; also acturl 
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geocentric place of each planet with reference to Table V-B. 
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1841 
1842 
1843 
1844 
1845 


1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854. 
1858 


Jnp. 


A.D, 


1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 


1826 
1827 
1828 
1829 
1830 
1831 
1882 
1833 
1834 
i835 


1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 


1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 


1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 


1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Venus. 


A.D. 


1897 
1898 
1899 
19v0 
1901 
1902 
1903 
1904 
1905 
1906 


L207 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
i915 
1916 


1917 
1918 
1919 
1920 
192] 
1922 
1923 
1924 
1925 
1926 


1927 
1928 
1929 
19380 
1931 
1932 
1933 
1934 
1935 
1936 


1937 
1938 
1939 
1910 
1944 
1942 
1943 
1944 
1945 
1946 


1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 


1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 


1967 
1968 
1969 
1970 
1971 

1972 
1973 
1974, 
1975 
1975 


Sat. 


A.D. 


1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 


1926 
1927 
19238 
1929 
1930 
1931 
19382 
1933 
19384 
1935 


1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 


1946 
1947 
1948 
1949 
1950 
1S51 
1952 
1953 
L954 
1955 


1956 
1957 
1953 
1959 
1960 
1961 
1962 
1963 
1964 
1965 


1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


1976 
1977 
1978 
1979 
1980 
1981 
1982 
19838 
1984 
1985 


1986 
1987 
1988 
128 
1990 
1991 
1992 
1998 
1994 
1995 


B.C. 


OCONOaP ONE 


10 


Mars. 


A.D. 


1815 
1814 
1813 
1812 
1811 
1810 
1809 


1808 


1807 
1806 


1805 
1804 
1803 
1802 
1801 
1800 
1799 
1798 
1797 
1796 


17095 
1794 
1743 
1792 
1791 
1790 
1789 
1788 
1787 
1786 


1785 
1784 
1723 
1782 
1781 
J750 
1779 
1778 
1777 

776 


1775 
1774 
1773 
1772 
1771 
1770 
1769 
1768 
1767 
1766 


1765 
1764 
1763 
1762 
1761 
1760 
1759 
1758 
1757 
1756 


1755 
1754 
17538 
1752 
1751 
1750 
1749 
1748 
1747 
1746 
1746 
1744 
1743 
1742 
1741 

1740 
1739 
1738 
1737 

1736 


Mere. 


A.D, 


1775 
1774 
1773 
1772 
1771 
1770 
1769 
1768 
1787 
1766 


1765 
1764 
1763 
1762 
1761 
1760 
1759 
1758 
1757 
1756 


1755 
1754 
1758 
1752 
1751 
1759 
1749 
1748 
1747 
1746 


1745 
1744 
1742 
1742 
1741 
1740 
1739 
1738 
1737 
1736 


1735 
1734 
1733 
1732 
1731 
1730 
1729 
1728 
1727 
1726 


1725 


1723 . 


1723 
1722 
1721 
1720 
i719 
1718 


LD tad 
Bld 


1715S 


1715 
1714 
1713 
1712 
71 
1710 
1709 
1708 
1707 
1706 
1705 
1704 
1703 
1702 
1701 
1700 
1699 
1698 
1897 
1696 


Jap. 


A.D. 


1815 
1814 
1813 
1812 
1811 
1810 
1809 
1808 
1807 
1806 


1805 
1804 
1803 
1802 
1801 
18C0 
1799 
1798 
1797 
1796 


1795 
1794 
1793 
1792 
1791 
1790 
1789 
1788 
1787 
1786 


1785 * 


1784 
1783 
1782 
1781 
1780 
1779 
1778 
1777 
1776 


1775 
1774 
1773 
1772 
1771 
1770 
1769 
1768 
1767 
1766 


1765 
1764 
1763 
1762 
1761 
1760 
1759 
1758 
dvoy 
1756 


1755 
1754 
(753 
1752 
1751 
1750 
1749 
1748 
1747 
1746 
1745 
1744, 
1743 
174.2 
1741 
1740 
1739 
1738 
1737 
1736 


Veuns. 


A.D. 


1896 
1895 
1894 
1893 
1892 
1891 
1890 
1889 
1888 
1887 


1886 
1885 
1884 
1883 
1882 
188] 
1880 
1879 
1878 
1877 


1876 
1875 
1874 
1873 
1872 
187: 
1870 
1869 
1868 
1867 


1866 
1865 
1864 
1863 
1862 
186] 
1860 
1859 
1858 
1857 


1856 
1855 
1854 
1853 
3852 
1851 
1850 
1849 
1848 
1847 


1846 


1845 
1844 
1843 
1842 
184]. 
1840 
1839 
1838 
1837 


1836 
1835 
1834 
1833 
1832 
1831 

1830 
1829 
1828 
1827 


1826 
1825 
Sv4 
1822 
1822 
1821 
1820 
1819 
1818 
1817 


Sat. 


A.D. 


1915 | 
1914 
1913 
1912 
1911 
1910 
1909 
1908 
1907 
1906 


1905 
1904 
1903 > 
1902 
19u1 
1900 
1899 
1898 
1897 
1896 


1895 
1894 
1893 
1892 
189} 
1890 
1889 
1888 
1887 
1886 


1885 
1884 
1883 
188: 
1881 
1880 
1879 
1878 
1877 
1876 


1875 
1874 
1873 
1872 
i871 
1870 
1869 
1868 
1867 
1866 


1865 
1864 
1863 
1862 
1861 
1860 
1859 
1858 
1857 
1856 


1855 
1854 
1853 
1852 
1851 

1850 
1849 
1848 
1847 
1846 
1845 
1844 
1843 
1842 
1841 
1840 
1839 
1888 
1887 

1836 


Years ; also 
year A.D. Mars. 
if reckoned 


from 1 B.C. 


TABLE V-A.—PLANETS—YRARLY INOREASE OF MEAN LONGITUDE, BTC. 


Jup. 


Degrees. 


288 
326 
359 

29 

6O 

90 
120 
151 
181 
211 


242 
272 
3802 
333 

3 


33 
64 
94 
124 
155. 


185 
215 


TABLE V-A.—cont. 


Yearly increase of mean longitude, etc.—cont. 


Mars. 


A.D. 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 


1906 
1907 
1908 
1909 
7910 
1911 
1912 
19138 
19i4 
1915 


1916 
1917 
1618 
1919 
1920 
1H21 
1922 
1923 
1924 
1925 


1926 
1927 
1928 
1929 
1930 
1931 
1932 
1935 
1934 
1935 


1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944, 
1945 


1946 
1947 
1948 
1949 
1950 


_ 1951 


1952 
1955 
1954 
1955 


1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 


1965 
1967 
1#¢8 
1969 
1970 
1971 
1972 
1978 
1974 
1975 


Mero, 


A.D. 


1856 
1857 
1858 
1859 
1860 
1861 
1862 
1843 
1864 
1865 


1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 


1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


1885 © 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


1896 
1897 
1898 
1899 
1900 
1901 
1¢02 
1903 
1904 
1£05 


1906 
1907 
1808 
1909 
1910 
1¢11 
1912 
1913 
1914 
1915 


1916 
1917 
1918 
1919 
1920 
1921 
1922 
1023 
1924 
1925 


1926 
1927 
1928 
1920 
1930 
1931 
1932 
1933 
1934 
1935 


Jup. 


AD, 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 


1906 
1907 
1208 
1909 
1910 
1911 
1912 
1913 
1914 
1915 


1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 


1926 
1927 
1928 
1929 
1930 
1931 

1932 
2933 
1934 
1935 


" 1936 


1937 
1928 
1939 
1940 
1941 
1942 
1943 


1944 


1945 


1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 


1956 
1957 
1258 
1959 
1960 
1961 
1962 
1963 
1¢64 
1965 


1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


‘ Venns, 


A.D. 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 


1987 
1988 
1989 
1990 
1991 
1992 
1993 
1¢94 
1995 
1996 


1997 
1998 
1999 
1765 
17£6 
1767 
1768 
1769 
1770 
W771 


1772 
1778 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 


1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
1791 


1792 
1793 
1794 
17%5 
176 
1797 
1798 
1759 
1800 
1801 


1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 


1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 


Sat. 


A.D. 


1996 
1997 
1998 
1999 
1617 
1618 
1619 
1620 
1621 
1622 


1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1632 


1633 
1634 
1635 
1686 
1637 
1638 
16389 
1640 
1641 

1642 


1643 
1644 
1645 
1646 
1347 
1648 
1649 
1650 
1651 
1652 


1653 
1654 
1655 
1656 
1657 
1658 
2659 
41660 
1661 
1662 


1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 
1671 
1672 


1673 
1574 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
1682 


1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 
1691 
1692 


B.C. 


Mars. 


A.D. 


1735 
1734 
1733 
1732 
1731 
1730 
1729 
1728 
1727 
1726 


1725 
1724 
1723 
1722 
1721 
°1720 
1719 
1718 
1717 
1716 


1715 
1714 
1713 
1712 
17}1 
1710 
17¢9 
1708 
1707 
1706 


1705 
17.4 
1703 
1702 
1701 
1700 
1699 
1698 
1697 
16y6 


1695 
1694 
16¢3 
1692 
1691 
1690 
1689 
1688 
1687 
1686 


1685 
1684 
1683 
1682 
1681 
168U 
1679 
1678 
1677 
1676 


1675 
1874 
1673 
1672 
1671 
1670 
1669 


Merc. 


A.D, 


1695 
1694 
1693 
1692 


169° 


1690 
1689 
1688 
1687 
1686 


1685 
1684 
1683 
1682 
1681 
1680 
1679 
1678 
1677 
1676 


1675 
1674 
1673 
1672 
1671 
1670 
16€9 
1668 
1667 
1666 


1665 
1654. 
“1688 
1642 
1661 
1660 
1659 
1638 
1657 
1656 


1655 
165% 
1653 
1652 
1651 
1650 
1649 
1648 
-1647 
1646 


1645 
1929 
1998 
1997 
1996 
1995 


~ 1994 


1993 
1992 
1991 


1990 
1959 
1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 


1980 
1979 
1978 
1977 
1976 
1975 
1974 
19738 
1972 
1971 


Se 363 ‘ 
} } 
aoe 4 \ 
\ \ IF 
~_ 
; a Ts A 2» 8 b 
=x Se ot iy 4 
Jup. Vgnus. Sat” yo 
et 
AD. sD =e 
1735 1816 1835 
1784 1815 1834 
1738 1814 1838 
1732 #1813 1882 
1731 1812 1881 
1730 1811 1830 
1729 «1810 ~=—«:1829 
1728 1809 1828 
1727, (1808 1837 
1726 “/ 1807-1826 
1725 1806 1826 
1724 1805 1834 
1723 1804 1838 
1722 1803 1822 
1721 1802 1821 
1720 1801 1820 
1719 1800 + 1819 
1718 1799 1818 
1717 «1798 ~—«1817 
1716 1797 1816 
1715 1796 1816 
1714 1795 1814 
1718 1794 1813 
1712 1798 41812 
1711 «1792 ~—«1812 
1710 1791 1810 
1709 1790 1809 
1708 1789 1808 
1707. 1788 ° =«1807 
1706 1787 1806 
1705 1786 1805 
1704 1785 1804 
1708 1784 1808 
1702 1783 ~——s«18O8 
1701 #1782 1801 
1700 1781 1800 
1699 ~=«1780~—S—s«1799 
1698 1779 1998 
1697 1778 1797 
169s 1777 1796 
1695 1776 1795 
1694 1775 179% 
1693. 1774 1798 
1692 1778 793 
1691 1772 1791 
1660 1771 1790 
1689 1770 1789 
1688 1769 1758 
1687 1768 1787 
1686 1767 1786 
1685 1766 1785 
1684 1768 1784 
16838 1999 1783 
1682 1998 1782 
1681 1:95 1781 
1680 1996 1780 
1679 1995 1779 
1678 1994 1778 
1677 +1998 ~=1777 
1676 1992 1776 
1675 i991 776 
1674 1990 177% 
1673 1989 1778 
1672 1988 1772 
1671 3987 771 
1670 1986 1770 
1669 1985 17@9 
1768 1984 1768 
1750 1€83 1767 
1749 19%2 1768 
1748 881 1768 
1747 19+0 1764 
1746 1979 1768 
1745 1978 1762 
1744 1977 1761 
1743 1976 1780 
1742 1975 1769 
1741 1974 4758 
1740 1973 17687 
1739 1972 1766 


Years; ariso 
year A.D. 
if reckoned 


from 1 B.C. 


Mars. 


TABLE VeA.—PLANETS— YEARLY INCREASE OF MEAN LONGITUDE, ETC. 


Jup. 


Degrees. 
206 
236 
267 


TABLE V-A—cont. 


Yearly increase of mean longitude, etc.—cont. 


Mars. 


Mero. 


A.D. 


1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 


1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 


1956 
1957 
1958 
1939 
1960 
1961 
1962 
1963 
1964 
1965 


1966 
1967 
196° 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


1976 
1977 
1978 
1979 
1980 
1981 
1982 
19838 
1984 
1985 


1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


1996 
1997 
1998 
1999 
1645 
1646 
1647 
1648 
1649 
1650 


1651 
1652 
1653 
1654 
1635 
1656 
1657 
1658 
1659 
1660 


Jup. 


A.D. 


1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
2985 


1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


1996 
1997 
1998 
1999 
1739 
1740 
1741 
1742 
1743 
1744 


1745 
1746 
1747 
1748 
174y 
1750 
1752 
1752 
1753 
1754 


1758 
1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 


1765 
1766 
1767 
1768 
1769 
1770 
W771 
1772 
1778 
1774 


1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 


1785 
1786 
1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 


Venus.. 


A.D. 


1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1839 


1831 


1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 


1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 


1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 


1862 
1863 
1864. 
1865 
1866 
1867 
1868 
1869 
1870 
1871 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891, 


1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1800 
1901 


Sat. 


A.D. 


1693 
1694 
1695 


BC. 


Mars. 


A.D. 


1656 
1654 
1653 
1652 
1651 
1650 
1649 
1648 
1647 
1646 


1645 
1644 
1643 
1642 
1641 
1640 
1639 
1638 
1637 
1920 


1919 
1918 
1917 
1916 
1915 
1914 
1913 
1912 
1911 
1910 


1909 
1908 
1907 
31906 
1905 
L904 
1903 
1902 
1901 
1900 


1859 
1898 
1897 
1896 
1895 
1894 
1893 


~ 1892 


1891 
1890 


i889 
1888 
_ 1887 
1836 
1885 
1884 
1883 
1882 
1881 
1880 


1879 
1878 
1877 
1876 
1875 
1874 
1873 
1872 
1871 
1870 


1869 
1868 
1867 
1866 
1865 
1864 
1863 
1862 
1561 
1860 


Merc. 


A.D. 


1970 
1969 
1968 
1967 
1966 
1965 
1964 
1963 
1962 
1961 


1960 
1959 
1958 
1957 
1956 
1955 
1954 
1958 
1992 
1951 


1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 
1942 
1941 


1940 
1939 
1938 
1937 
1936 
1935 
1934 
1933 
1932 
1931 


1930 
1929 
1928 
1927 
1926 
1925 
1924 
1923 
1922 
1941 


1920 
1919 
1¥18 
1917 
1916 
1915 
1914 
1913 
1912 
i911 


1910 
1909 
1908 
1907 
1906 
1905 
1904 
1903 
1902 
190i 


1900 
1899 
1898 
1897 
1896 
1895 
1894 
1893 
1892 
1891 


Jup. Venus. 
A.D. A.D. 
1989 1971 
1998 1970 
1997 1969 
1996 1968 
1995 1967 
1994 1966 
1993 1965 
1992 1964 
1991 19€3 
1990 1962 
1989 1961 
1988 1960 
3987 1959 
1986 1958 
1985 1957 
1984 1956 
1983 1955 
1982 1954 
198% 1953 
19380 1952 
1979 1951 
1978 1950 
1977 1949 
1976 1948 
1975 1947 
1974 1946 
1973 1945 
1972 1944 
1971 i943 
1970 1942 
1969 1941 
1968 1440 
1967 1939 

. 1966 1938 
1965 1937 
1954 1936 
1963 1935 
1962 1934 
1961 =19338 
1960 1932 
1959 1931 
1958 1930 
1957 1929 
1956 1928 
1955 1927 
1954 1926 
1953 1925 
1952 1924 
1951 1923 

. 1950 1922 
1948 1921 
1948 1920 
1947 1919 
1946 1918 
1945 1917 
1944 1916 
1943 1915 
1942 1914 
1941 1913 
1940 1912 
1939 1911 
1438 1910 
1937 1909 
1936 1908 
1935 1907 
1934 1906 
1933 1905 
1932 1904 
1931 1903 
1930 1902 
1929 1901 
1928 1900 
1927 1899 
1926 1898 
1925 1897 
1924 1896 
1923 1895 
1922 1894 
1921 18938 
1929 1892 


Years ; also 
ear A.D. 
reckoned 

from 1 B.C. 


Mars, 


TABLE V.-A.—=-PLANETS—YEARLY INCREASE OF MEAN LONGITUDE, ETO. 


Jup. 


Degrees. 


114 
144 
174 
205 
235 
265 
296 
326 
356 

27 


57 
87 
118 


Sat. 


TABLE V-A—cont. 


Yearly increase of mean longitude, etc.—cont. 


Mars, 


A.D. 


1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 
1701 
1702 


1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 
1711 
1712 


1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 


1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 


1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 


1742 


1743 
1744 
1745 
1746 
1747 
1748 
1749 


1750 


1751 
1752 


1753 
1754 
1755 
1758 
1757 
1758 
1759 
1760 
1761 
1762 


1768 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 


Merc. 


A.D. 


1661 
1662 
1668 
1664 
1665 
1666. 
1667 
1668 
1669 
1670 


1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 


1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 
1690 


1691 
1692 
1693 
1694 
1695 
1696 


1697 » 


1698 
1690 
1700 


1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 


1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 


1721 
1722 
1728 
1724 
1726 
1726 
1727 
1728 
1729 
1730 


1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 


1740 


1 


Venus. Sat. 


A.B, 


1902 
1903 
1904 
1905 
1906 
19U7 
1908 
1909 
19:0 
1911 


1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 


1922 
1923 
1924 
1925 
1928 
1927 
1928 
1929 
1930 
1931 


1932 
1932 
1984 
1936 
1936 
1937 
1938 
1989 
1949 
1941 


1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 


1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
12960 
1961 


1962 
1963 
1964 
1965 
1966 
1467 
1968 
1969 
1970 
1971 


1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 


1826 
1827 
1825 
1829 
1830 
1831 
1832 


1833 
1834. 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 


1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1861 
1852 


B.C. 


Mars. 


A.D. 
1859 
1858 
1857 
1856 
1885 
1854 
1853 
1852 
1851 
1850 


1849 
1848 
1847 
1846 
1845 
1844 
1843 
1842 
1841 
1840 


1839 
1838 
1837 
1836 
1835 
1834 
1833 
1832 
1831 
1830 


1829 
1828 
1827 
1826 
1825 
1824 
1823 
1822 
1821 
1820 


1819 
1818 
1817 
1816 
1815 
1814 
1813 
1812 
1811 
1810 


1809 
1808 
1807 
1806 
1805 
1804 
1803 
1802 
1801 
1800 


1799 
1798 
1797 
1798 
1795 
1784 
1798 
1792 
1791 
1790 


1789 
1788 
1787 
1786 
1785 
1784 
1783 
1782 
1781 
1780 


Mere. 


A.D. 


1890 
1889 
1888 
1887 
1886 
1885 
1884 
1883 
1882 
1881 


1880 
1879 
1878 
1877 
1876 
1875 
1874. 
1873 
1872 
1871 


1870 
1869 
1868 
1867 
186v 
1865 
1864, 
1863 
1862 
1861 


1860 
1859 
1858 
1857 
1856 
1855 
1854 
1853 
1352 
1851 


1850 
1849 
1548 
1847 
1846 
1845 
1844 
1843 
1842 
1841 


1840 
1839 
1838 
1837 
1836 
1835 
1884 
1833 
1832 
1831 


1830 
1829 
1828 
1827 


1826 | 


1825 
1824 
1823 
1822 
1821 


1820 
1819 
1818 
1817 
1816 


1816 . 


1814 
1313 
1812 
I8Ll 


Venus, 


A.D. 
1X9] 
1890 
1889 
1788 
1887 
1886 
1885 
1584 
1883 
1882 


1881 
188) 
1879 
1878 
1877 
1876 
1875 
1874 
1873 
1872 


1871 
1870 
1889 
1868 
1867 
1866 
1865 
1864 
1868 
1862 


1861 
1860 
1859 
1858 
1857 
1856 
1855 


1884. 


1883 
1852 


185] 

1850 
1849 
1848 
1847 
1848 
1845 
1844 
1843 
1842 


1841 
184!) 
1839 
1838 
1837 
1836 
1835 
1834 
1833 
1832 


1831 
1830 
1829 
1828 
1827 
1826 
1826 
1824 
1823 
1822 


1821 
1820 
1819 
1818 
1817 
1816 
1816 
1814 
1813 
1812 


365 


Sat. 


ASD; 


1675 
1674 
1673 
1672 
1671 
1670 
1669 
1668 
(€$7 
1666 


1665 
1664 
1663 
1662 
1661 
1660 
1659 
1658 
1657 
1656 


1655 
1654 
1653 
1652 
1651 
1650 
1649 
1648 
1647 
1646 


1645 
1644 
1643 
1642 
i641 
1640 
1£39 
1633 
1637 
1636 


1635 
1634 
16383 
1632 
1631 
1630 
1624 
1628 
1627 
1626 


1625 
1624 
1623 
1622 
1621 
1620 
1619 
1618 
1617 
1999 


1998 
1997 
1996 
1995 
1994 
199% 
1992 
199) 
1990 
1989 


1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 
1980 
1979 


Years; also 


year A.D. Mars. 


if reckoned 


from 1 B.C. 
321 241 
322 72 
323 263 
324 95 
325 287 
326 118 
327 309 
328 141. 
329 832 
330 164 
331 355 
332 186 
333 18 
334 209 
335 41 
336 282 
337 63 
338 255 
3393 86 
340 278 
341 109 
342 300 
343 132 
344 323 
345 155 
346 346 
347 178 
348 9 
349 200 
350 82 
351 223 
352 55 
353 246 
354 Hf 
355 269 
356 100 
357 293 
358 128 
359 314 
360 146 
361 337 
362 169 
363 0) 
364 191 
365 23 
366 214 
367 46 
368 237 
369 68 
370 260 
371 9] 
372 238 
373 114 
37 4 305 
375 137 
376 828 
377 160 
378 351 
379 183 
380 14 
381 205 
832 87 
383 228 
384 59 
385 251 
386 $2 
387 274 
388 105 
389 298 
390 128 
391 3:9 
392 151 
393 842 
394 174 
395 5 
396 196 
397 28 
398 219 
399 51 
400 242 


TABLE V+A.—PLANETS—YEARLY INCREASE OF MEAN LONGITUDE, ETO. 


Jup. 


Degyces. 
22 
A2 
&2 

113 
143 
174 
204, 
234 
265 
295 


325 
356 
26 
56 
87 
a1 UF 
147 
178 
208 ° 
238 


TABLE V-A—cont. 


Yearly inorease of mean longitude, etc.—cont. 


Mars. 


ASTD 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 


1783 
1784 
1785 
1786 
1787 
1788 
1789 
1790 
i791 
1792 


1793 
1794 
1795 
1796 
1797 
1798 
1799 
1800 
1801 
1802 


1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 


1812 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 


1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 


18383 
1834 
18385 
1836 
1837 
1838 
1839 
1840 
184! 
1842 


1843 
1844 
1845 
1816 
1847 
1848 
1849 
(350 
186] 
1852 


Mere. 


A.D. 


1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 
1750 


1751 
1752 
1753 
1754 
1755 

756 
1757 
1758 
1759 
1760 


1761 
1762 
1763 
1764 
1765 
1766 
1767 


1768 


1769 
1770 


1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 


1781 
1782 
1788 
1784. 
1785 
1786 
1787 
1788 
1789 
1790 


1791 

1792 

1793 
1794 
1795 

L796 
1797 
1798 
1799 
1800 


1801 
1802 
1803 
1804. 
1805 
1806 
1807 
1808 
1809 
1810 


1811 
1812 
1813 
1814 
1816 
181e 
1817 
1818 
1819 
1820 


Jup. 


A.D. 


1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1908 
1904 


1905 
1996 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 


1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924. 


1925 
1928 
1927 
1928 
1929 
1930 
1931 
1982 
1933 
1934 


1985 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
19438 
1944 


1945 
1946 
1947 
1948 
1949 
1960 
1961 
1962 
1958 
1954 


Venus, 


A.D. 


1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 


1990 . 


1991 


1992 
1998 
1994 
1995 
1996 
1997 
1998 
1999 
1765 
1766 


1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1776 


1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 


1787 
1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 


1797 
1798 
1799 
1800 
1801 
1802 
1803 
1804 
1805 
1806 


1RO7 
1808 
1809 
1810 
18tl 
1812 
18138 
1Ri4 
1815 
1816 


1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 


Sat. 


A.D. 


1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 


1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 


1873 
1874 
1875 
1876 
1877 
1878 
1879 
180 
1881 
1882 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 


1903 
1904 
1905 
1906 
1907 
1408 
1909 
1910 
1911 
1912 


1913 
1914. 
1915 
1916 
1917 
1918 
1919 
1920 
192i 
1922 


1923 
1924. 
1925 
1926 
1927 
1928 
1926 
1930 
1981 

1982 


B.C. 


Mars, 


A.D. 
1779 
1778 
1777 
1776 
1775 


774 


1773 
1772 
177: 
1770 


1769 
1768 
1767 
1766 
1765 
1764 
1763 
1762 
176) 
1760 


1759 
1758 
1757 
1756 
1755 


1754 , 
1753 


1752 
1751 
1750 


1749 


1748 
1747 
1746 
1745 
1744 
1743 
1742 
174! 
1740 


1739 
1738 
1737 
1736 
1735 
1734 
1733 
17382 
1731 
1730 


1729 
1728 
1727 
1726 
1725 
1724 
1723 
1722 
1721 
1720 


1719 
1718 
1717 
1716 
1715 
1714 
1713 
1712 
1711 
1710 


1799 
1708 
1707 
1706 
1705 
1704 
1703 
1702 
1701 
1700 


Merc, 


A.D. 


1810 
1809 
1808 
1807 
1806 
1&05 
1804 
1803 
1802 
1801 


1800 
1799 
1798 
1797 
1796 
1795 
1794 
1793 
1792 
179) 


1790 
1789 
1788 
1787 
1786 
1785 
1784 
1783 
1782 
1781 


1780 
1779 
1778 
1777 
1776 
1775 
1774 
1778 
1772 
1771 


1770 
1769 

768 
176? 
1766 
1765 
1764 
1768 
1762 
1761 


1760 
1759 
1758 
1757 
1756 
1755 
1754 
1753 
1752 
1751 


1750 
1749 
1748 
1747 
1746 
1745 
1744 
1743 
1742 
1741 


1740 
1739 
1738 
1737 
1736 
1735 
1734 
1733 
1722 
1731 


Years ; also 


year A.D, Mars. 


if reckoned 


from i B.C. 


TABLE V-A.—PLANETS—YEARLY* INCREASE OF MEAN LONGITUDE, ETO. 


Jup. 
Degrees. 


290 


Mere. 


A.D. 


1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 


1831 
1832 
1833 
1834: 
1835 
1836 
1837 
1838 
1839 
1840 


1841 
1842 
1843 
184.4 
1845 
1846 
1847 
1848 
1849 
1850 


1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 


1861] 


-. 1862 


1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 


1871 
1872 
1873 
1874. 
1875 
1876 
1877 
1878 
1879 
1880 


1881 
1882 
1883 
1884 
1885 


1886 ° 


1887 
188& 
1889 
1890 


1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1990 


TABLE V-A—cont. 


Jup. 


A.D 


1955 
1956 
1957 
1958 
1959 

1960 
1961 

1962 
1463 


1964 ~ 


1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 


1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 


1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1998 
1994, 


1995 
1996 
1997 
1998 
1999 
1656 
1657 
1658 
1659 
1660 


1661 
1662 
1663 
1664 
1665 
1666 
1667 
1668 
1669 
1670 


1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 


1681 
1682 
1683 
1684 
1685 
1686 
1687 


1688” 


1689 
1699 


Venus, 


A.D, 


1827 
1828 
1829 
1830 
1881 
1832 
1833 
1834 
1835 
18386 


1837 
1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 


1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 


1857 
1868 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 


1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


1877 
1878 


1879 . 


1880 
1881 
1882 
1883 
1884 
i885 
1886 


1887 
1888 
1889 
189V 
1891 
1892 
1398 
1894 
1895 
1896 


1897 
1898 
1899 
1900 
1901 
1902 
1908 
1904 
1905 
1906 


Sat. 


A.D. 


1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 


1943 
1944. 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 


1953 
1954 
1955 
1256 
1957 
1958 
1959 
1960 
1961 
1962 


1963 
1964 
1865 
1°66 
1967 
1968 
1969 
1970 
1471 
1972 


1973 
1974 
1975 
1976 
1977 
i978 
1979 
1980 
1981 
1982 


1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 


1993 
1994 
1995 
1996 
1997 
1998 
1999 
1617 
1618 
1619 


1620 
1621 
1622 
1623- 
1624 
1625 
1626 
1627 
1628 
1629 


B.C. 


Yearly increase of mean longitude, etc.—cont. 


Mars, 


A.D, 


1699 
1698 
1697 
1696 
1695 
1694 
1698 
1692 
1691 

1690 


1689 
1688 
1687 
1686 
1685 
1634 
16838 
1682 
1681 
1680 


1679 
1678 
1677 
1676 
1675 
1674 
1673 
1672 
1671 
J670 


1669 
1668 
1667 
1666 
1665 
1664 
1663 
1662 
1661] 
1660 


1659 
1658 
1657 
1656 
1655 
1654 
1653 
1652 
1651 
1650 


1649 
1648 
1647 
1646 
1645 
1644 
1648 
1642 
1641 

1640 


1639 
1638 


1687 


1715 
1714 
1713 
1712 
1711 
1710 
1709 


1798 

1707 

1706 
1705 
1704 
1708 
L702 
1701 
1700 
18$2 


Merc. 


A.D. 


1730 
1729 
1728 
1727 
1726 
1725 
1724 
1723 
1722 


1721 


1720 
1719 
1718 


pW tr 


1716 
1715 
1714 
17138 
1712 
1711 


1710 
1709 
1708 
1707 
1706 
1705 
1704 
1708 
1702 
1701 


1700 
1699 
1698 
1697 
1696 
1695 
1694 
1693 
lov2 
1691 


1690 
1€89 
1688 
1687 
1686 
1685 
1684 
1683 
1682 
1681 


1680 
1679 
1678 
1677 
1676 
1675 
1874 
1673 
1872 
1671. 


1670 
1669 
1668 
1667 
1666 
1665 
1664 
1663 
1662 
1661 


1660 
1659 
1558 
1857 
1656 
1655 
1654 
1653 
1652 
1651 


Jup. 


A.D. 
1759 
1758 
1757 
1756 
1765 
1754 
1753 
1752 
1751 
1750 


1749 
1748 
1747 
1746 
1745 
174-4 
1743 
1742 
1741 
17406 


1739 
1738 
1737 
1736 
1735 
1734 
1733 
1732 
1731 
1780 


1729 
1728 
1727 
1726 
1725 
1724 
1723 
1722 
1721 
1720 


1719 
1718 
1717 
1716 
1715 
1714 
1713 
1712 
1711 
1710 


1709 
1708 
1707 
1706 
1705 
1704 
1703 
1702 
1701 
1700 


1699 
1698 
1697 
1696 
1695 
1694 
1693 
1692 
169] 
1690 


1689 
1688 
1687 
1686 
1685 
1684 
1683 
1682 
1681 
1080 


Venus, 


A.D. 
1074 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1966 
1964 


1964 
1963 
1962 
196. 
1960 
1959 
1958 
1957 
1956 
1955 


1954 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 


1944 
1943 

1942 
141 

1940 
1939 
19388 
1937 
1086 
1935 


1934 
1933 
1932 
1931 
1930 
1928 
1428 
1927 
1926 
128 


1924 
1923 
1922 
192] 
1920 
1919 
1918 
1917 
1916 
1915 


1914 
1913 
1912 
191] 
1910 
1909 
1908 
1907 
1906 
1905 


1904 
1903 
1902 
1901 
1900 
1899 
1898 
1897 
1896 
1895 


367 


Sat. 


Asis 


1957 
1956 
1955 
1954 
1953 
1952 
1951 
1950 
1949 
1948 


1947 
1946 
1945 
1944 
1943 
1942 
1941 
1940 
1989 
1938 


1937 
1936 
1935 
1834 
1938 
1932 
1931 
1930 
1928 
1928 


1927 
1926 
1925 
1924 
1923 
1922 
1921 
1920 
1919 
1918 


1517 
1916 
1915 
1914 
1913 
1912 
1411 
1910 
1909 
1908 


1907 
1906 
1905 
1904 
1903 
1902 
1901 
1900 
1899 
1898 


1897 
1896 
1895 
1894 
1848 
1892 
189] 

1890 
1889 
1888 


1887 

1886 

1885 

1884 
1883 
1882 
1s81 
TR80 
1879 
1878 


358 


Years ; also 


TABLE V-A.—PLANETS—YEARLY INCREASE OF MEAN LONGITUDE, ETC. 


year A.D, Mars. Jap. 


if reckoned 
from 1 B.C. 

481 266 
482 97 
483 289 
484 120 
485 311 
486 143 
487 334 
488 166 
489 357 
490 188 
491 20 
492 211 
493 43 
£048 234 
495 65 
496 257 
497 88 
498 280 
499 111 
500 302 
501 134 
602 325 
§03 157 
§04 348 
605 179 
506 1l 
507 202 
508 34 
609 225 
610 57 
611 248 
612 79 
513 271 
§14 102 
515 294 
516 125 
§17 316 
518 
519 339 
520 171 
§21 2 
522 193 
§23 25 
24 216 
525 48 
526 239 
§27 70 
528 260 
§29 93 
§30 285° 
§31 116 
§32 307 
33 139 
§34 330 
635 162 
§36 353 
§37 184 
§38 16 
§39 207 
540 39 
§41 230 
§42 61 
543 253 
544 84 
545 276 
§46 107 
547 298 
§48 130 
549 321 
550 153 
§§1 344 
852 176 
5563 7 
§54 198 
655 30 
656 221 
§57 53 
658 244, 
8&9 76 
860 267 


Degrees. 
198 


Mars, 


A.D. 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 


1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 


:1953 


1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 


1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 


1971 


1972 


1973 
1974 
1975 
1976 
1977 
1¢78 
1979 
1980 
1981. 
1982 


1983 
1984. 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 


1993 
1994 
1995 
1996 
1997 
1948 
1999 
1637 
1638 
1639 


1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 
1645 
1649 


Merc. 


A -D. 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 


1911 
1912 
1913 
1914 
1915 


1916 


1917 
1918 
1919 
1920 


1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 


1931 
1932 
1933 
1934 
1935 
1936 
1987 
1938 
1939 
1940 


‘1941 
1942 
1943 
1944 
1945 
1946 
1947 
1048 
1949 
1950 


1951 

1952 
1953 
1954 
1955 
1956 
1957 
1958 


1959 - 


1960 


1961 

1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 


1971 


1972 | 


1973 
1974 
1975 
1976 
1977 
1978 
1979 
1480 


TABLE V-A—cont. 


Yearly increase of mean longitude, etc.—cont. 


Jup. 


A.D. 


1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 
1700 


1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 
1710 


1711 
1712 
1713 
1714 
1715 
1716 
1717 
1718 
1719 
1720 


1721 
1722 
1723 
1724 
1725 
1723 
1727 
1728 
1729 
1730 


1731 
1732 
1733 
1734 
1735 
1736 
17387 
1738 
1739 
1740 


1741 
1742 
1743 
1744 
1746 
1746 
1747 
1748 
1749 
1759 


1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 
760 


176) 

1762 
1763 
1764 
¥7e5 
1766 
1767 
1768 
1769 
1770 


Venus. 


A.D. 


1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 
1916 


1917 
1918 
1919 
1920 
1921 

1922 
1¢23 
1924 
1925 
1926 


1927 
1928 
1929 
1930 
1931 


1932 


1933 
1934 
1935 
1936 


1937 
1938 
1939 


.1940 


1941 
1942 
1943 
1944 
1945 
1946 


1947 
1948 
1949 
1940 
1951 
1952 
1953 
1954 
1955 
1956 


1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 


1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 


1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 


Bat. 


A.D. 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1637 
1638 
1639 


1640 
1641 
1642 
1643 
1644 
1645 
1646 
1€47 
1648 
1649 


1650 
1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 


1660 
1661 
1662 
1863 
1664 
1665 
1666 
1667 
1668 
1639 


1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 


1680 
1681 
1682 
1683 
1684 
1685 
1686 
1687 
1688 
1689 


1690 
1691 
1692 
1693 
1694 
1695 
1696 
1697 
1698 
1699 


1700 
1701 

1702 
1703 
1704. 
17€5 
1706 
1707 
1708 
1709 


B.C. 


Mars. 


A.D, 


1698 
1697 
1696 
1695 
1694 
1693 
1692 
1691 
1690 
1689 


1688 
1687 
1€86 
1685 
1684 
1967 
1966 
1965 
1964 
1963 


1962 
1961 
1980 
1959 
1958 
1957 
1956 
1255 
1954 
1953 


1952 

1951 

1950 
1949 
1948 
1947 
1946 
1945 
1944 
1943 


1942 


- 1941 


1940 
1939 
1988 
1937 
1936 
1935 
19384 
19338 


1932 
1931 
1930 
1929 
1928 
1927 
1926 
1925 
1924 
1923 


1922 
1921 
1920 
1919 


~ 1918 


1917 
1916 
1915 
1914 
1913 


Mere. 


A.D. 


1650 
1649 
1648 
1647 
1646 
1645 
1999 
1998 
1997 
1996 


1995 
1994 
1993 
1992 
1991 
1900 
1989 
1988 
1987 
1986 


1985 
1984 
1983 
1982 
198] 
1980 
1979 
1978 
1977 
1976 


1975 
1974 
1973 
1972 
1971 
1970 
1969 
1968 
1967 
1666 


1665 
1€64 
1663 
1662 
1661 
1660 
1659 
1658 
1657 
1656 


1655 
1654 
1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 


1945 
1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 
1936 


1935 
1934 
1933 
1932 
1931 
19380 
1929 
1928 
1927 
1926 


Jap. 


A.D. 


1679 
1678 
1677 
1676 
1875 
1674 
1673 
1672 
1671 
1670 


1669 
1668 
1667 
1666 
1665 
1664 
1663 
1662 
1661 
1660 


1659 
1658 
1657 
1656 
1999 
1998 
1997 
1996 
1995 
1994 


1993 
1992 
1991 
1990 
1989 
1988 
1987 
1986 
1985 
1984 


1983 
1982 
198] 
1980 
1979 
1978 
1977 
1976 
1975 
1974 


1973 


1972 
1971 
1970 
1969 


‘1968 


1967 
1966 
1965 
1964 


1963 
1962 
1961 
1860 
1959 
1958 
1957 
1956 
1955 
1954 


1953 
1952 
1951 
1950 
1949 
1948 
1947 
1946 
1945 
1944 
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TABLE V-A—cont. 


Yearly increase of mean longitude, etce.—cont. 
Years ; also : 


year A.D. Mars. Jup. Sat. Mars. Mere. Jup. Venna. Sat. B.C. Mars. Mero. Jup. Venus, Sat. 

if reckoned 

from 1 B.C. Degrees. A.D. A.D. A.D, A.D. A.D. A.D. A.D. A.D. A.D. A.D. 
561 98 105 15 1650 1981 1771 1987 1710 561 1902 1925 1943 1814 1797 
562 290 136 27 1651 1982 1772 1988 2711 §62 1¢01 3924-1942 -:1813)s«2:796 
563 i21 166 40 1652 1983 177% 1989 1712 563 1900 1923 1941 1812 #81795 
564 312 196 52 1653 1984 1774 1990 1713 564 1899 1922 1940 1811 1794 
565 144 227 64 =: 1654 1985 1775 =: 1991 1714 565 1898 1921 1939 «61816 ~=—-:1798 
566 335 257 76 3655 — 1986 1776 1992 1715 566 1897 1920 19388 1808 1792 
587 167 287 88 1656 1987-1777 1993 1716 567 1896 1919 1937 1808 1791 
568 358 318 101 1657 1988 §=6-177 1994 = 11717 568 1895 1918 19386 1807 1790 
569 189 348 113 1658 1989 1779 1995 1718 569 1894 1917 1935 1806 1789. 
570 be 18 125 1659 1990 §=1780 = =1996~=—:1719 570 1893 1918 19384 1805 1788 
§71 212 49 137 1660 1991 1781 1997 1720 571 1892 1915 ' 1933 1804 1787 
572 44 79 149 1661 1992 1782 1998 =: 172 572 1891 1914 1982 1803 1786 
573 235 109 162 1662 19938 =—-:1783 1999 =—-:1722 573 1890 i913: 19381 1802 ~=—-1785 
574 66 140 174° = 1663. 3994 1784 1992 1723 574 1889 1912 1930 1801 1784 
§75 258 17 186 =: 1664 1995 1785 =: 1998 W724 575 1888 1911 1929 1800 1783 
576 89 201 198 1665 1996 =6«1786——sa1994 = :1725 576 1887 1910 i928 = «:1789—Ss«21782 
§77 281 231 211 1666 i997 1787 =: 1995 1726 §77 1886 1909 1927 1798 1781 
578 112 261 223 =: 1667 1998 1788 1996 1727 578 1885 1908 1926 1797 1780 
579 803 252 235 1668 1999 «1789-1997 )—S:1728 579 1884 1907 1925 1796 1779 
§80 135 322 247 1669 1645 1790 §=©1998 §=61729 580 1883 1906 1924 1795 1778 
$31 326 852 259 1670 1646 =1791 1999 1730 §81 1882 1905 =: 1923 1794 =—-1777 
582 158 23 272 ...1671 i647 1792 1765 1731 582 1881 1904 1922 1793 1776 
583 349 53 284 1672 1648 1793 1766 1732 583 1880 1903 31921 1792 1775 
584 180 83 296 1673 1649 179% 1767 1738 584 1879 1902 1920 1791 1774 
585 12 114 308 1674 1650 = 1795 1768 =-:11734 585 1878 1901 =61919 1790 8 1773 
586 208 144 321 1675 165}. 1796 1769 =: 1735 586 1877 1900 1918 1789 1772 
587 35 174 333 1676 1652 1797 1770 (1736 587 1876 1899 1917 1788 1771 
§88 226 205 345 1677 1653. «1798 ~—Ss:1771 1737 588 1875 1898 1916 1787 #1770 
589 58 235 357. =: 11678 1654 = =1799 1772, «1788 589 1874 1897, «1915—s«1786~—S—s«<1769 
590 249 265 9 1679 1655 1800 =—:1778 1739 $30 1873 1896 1914 1785 1768 
591 20 296 22 1680 1856 ~=s-:11801 1774 1740 §91 1872 1895 1913 1784 19787 
§92 272 326 34 1681 1657 1802 17751741 592 1871 1894 1912 1783 1766 
593 103 356 46 1682 1658 1803 1776 — «1742 593 1870 1893 lvl 1782-1765 
594 295 27 58 1683 1659 1804 Li77 1743 §94 1869 1892 1910 1781 1764 
595 126 57 71 1684 1660 1805 1778 = «1744 595 1868 1891 1909 1780 1763 
596 317 87 83 1685 1661 1806-1779 —Ss«1745 596 1867 1890 §=6.1908 3=—s«1779——«*22:' 76 
597 149 118 95 1686 1662 1807 1780 1746 -§97 1866 1889 1907 1778 1761 
598 340 148 107 =: 1687 1663. 1808 1781 1747 598 1865 1888 1906 1777 1760 
§99 172 179 119 1688 1664 1809 1782 1748 599 1864 188f 1905 1776 1759 
6c0 8 209 132 §=6.1689 1665 1810 =: 1783 1749 600. 1863 1886 1904 1775 1758 
601 194 239 144 1690 1666 1811 1784 1750 601 1862 1885 1903 M574 757 
602 26 270 156 1691 1667 1812 1785 1751 602 1861 1884 1902 1773 756 
603 217 300 168 1692 1668 «181817861752 603 1860 188% =: 1901 1772-1755 
604 49 3380 181 1693 1669 «1814s «1787 1753 604 1859 1882 1900 - 1771 1754 
605 240 0 193 1694 1670 =1815 1788 )—«1754 605 1858 1881-. 1899 . 1770-—- 475° 
606 val Bl 205 1695 1671 1816 1789 1755 606 1857 1880 1828 1769 1752 
607 262 62 217 1696 1672 1817 1790 =-:1756 607 1856 1879 s897 1768 )~—«1751 
608 94 92 229 1697 1673 1818 << 1791 1757 608 1856 1878 —s-1896 1767 1750 
609 286 122 242 1698 1674 1819 1792 1758 609 1854 1877 1895 1766 1749 
610 117 153 254 1699 1675 1820 1798 1759 610 1853 1876 1894 1765 1748 
611 308 183 266 1700 1676 =: 1821 1794 1760 611 1852 1875 1898 1999 1747 
612 140 213 278 1701 1677 1822 1795 =: 1761 612 1#5} 1874 1892 1998 1746 
613 331 244 291 1702 1678 1823 1796 —s-«1762 613 1850 1873 1891 1997 1745 
614 163 274 303 1703 1679 =: 1824-1797 1768 614 184¢ 1872. 1a90 1996-1744, 
615 354 304 315 1704 1680 =: 1.828 1728 1764 615 1848 _ 1871 1889 1995 1743 
616 185 3235 $27 1705 1681 1826 861799 1765 616 1847 1870 1888 1994-742 
617 17 5 339 1706 1682 1827 1800 1766 617 18+6 1869 1887 199384741 
613 2u8 35 3521707 1683-1828) 18UL 1767 613 1545 1868 1886 1492 1740 
619 40 66 4 1708 1684 1529 1802 1768 619 1844 1867 1885 1991 1739 
620 23 96 16 =«-1709 1685 1830 1803 1769 620 1843 1866 1884 1990 1738 
621 62 127 28 #1710 1686-1881 1804 1770 621 1842 1865 1883 1989 1737 
622 254 157 41 1711 1687 1832 1805 177) 622 1841 1864 1882 1988 1736 
623 85 187 53 1712 1688 1833 1806 1772 623 1840 1863 i8s1 1987 1735 
624 Py ie 218 65 1713 1689 1834 1807 1773 6 24 1839 1862 1880 198 173% 
625 108 248 7 1714 1690 1835 18Cs 19774 625 1838 1861 1879 1985 1733 
626 20 278 89 1715 1691 1836 1809-1775 626 1837 1860 1878 1984 1732 
627 131 308 192-1716 1692 «1887S «1810-1776 627 1831; 18597 L9NBE BL 
628 229 339 114: “1717 1693-18388) 1811 1777 628 1835 186S «1876 = 18821730 
629 154 9 126 861718 1694 = 188%) 1812. s«1778 629 1834 1857 1875 198L_ 729 
630 345 40 138 §=6.:1719 1695 1s4u 18:3 1779 ~=5§ 630 1833 1856 1874 1980 1728 
631 5 70 150 1720 1696 1841 1814 1780 631 1832 1855 1873 1979 = 1727 
632 8 100 163 1721 1697 1842 1815 1781 632 1831 1854 1872 1978 =—-:1726 
633 109 131 175 1722 1698 1843 1816 8 1782 633 1830 1853 i871 1977 1725 
634 31. 161 187 1723 WwW99 = «1844 1817 1783 634 1829 1852 187C 197€ 1724 
635 222 191 199 1724 1700 1845 1818 1784 635 1828 1851 1869-1975 1728 
636 54 222 212 1725 1701 1846 «1819 1785 636 1827 1850 1868 1974 1722 
637 245 252 224 1726 1702 «=—«1887)—s«d1820— 1786 637 1826 1849-1867) 19731721 
638 76 282 236 1727 1708 1848 1821 1787 638 1825 1848 1866 1972 1720 
639 268 330 248 1728 704 1849 1822 1788 639 1824. 1847 1865 1971 1719 


640 99 «© -aas 280s 1720 1705 3850 1823 17889 640 1823 1846 1864 1970 1718 


370 


Years ; also 
year A.D. Mars. 
if reckoned 


from 1 B.C. 


291 
122 
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Jup. 


Negrees. 
13 


TABLE V-A—cont. 


Yearly increase of mean longitude, etc.—cont. 


Mars, 


A.D. 


1730 

1731 

1732 

1733 
1734 
1735 
1736 
1737 
1738 
1739 


1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 


1750 
1751 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 


1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 


1770 
1771 
772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 


1780 
1781 
L782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 


1790 
1791 
1792 
1793 
1794. 
1795 
1796 
1797 
1798 
1799 


1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 


Mere. 


A.D, 

1706 

1707 

1708 
1709 
1710 
1711 
1712 
1713 
1714 
1715 


1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 


1726 
1727 
1728 
1729 
1730 
173) 
1732 
1733 
1734 
1735 


1736 
1737 
1738 
1739 
1710 
1741 
1742 
1743 
1744 
1745 


1746 
1747 
1748 
1749 
1750 
1751 
1752 
L743 
1754 
1755 


1756 
1757 
1758 
1759 
1760 
1761 
1762 
1763 
1764 
1765 


1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 


1776 
Vad. 
1778 
1779 
17&§0 
1781 
1782 
1783 
1784 
1785 


Jup. 


A.D. 
1851 
1852 
1853 
1854 
1855 
1556 
1857 
1858 
1859 
1860 


1861 

1862 
1868 
1864 


1868 - 


1866 
1867 
1868 
1869 
1870 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 


1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 


1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 


Venus. 


A.D, 
1824 
1825 
1826 
1827 
1828 
1829 
1830 
1831 
1832 
1833 


1834. 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 
1843 


1844. 
1845 
1816 
1847 
1848 
1849 
1850 
1851 
1852 
1853 


1854. 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 


1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 


1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


1884 
1885 
1886 
1887 
1888 
1889 
1899 
1891 
1892 
1893 


1894, 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


Sat. 


A.D. 


1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 


1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 


1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 


1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 


1830 
1831 
1832 
1833 
1834 
1235 
1836 
1837 
1838 
1839 


1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 


1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 


1860 
1861 
1862 
1863 
1864 
1€65 
1866 
1887 
1868 
1869 


B.C. 


Mars. 


A.D. 


1822 

1821 

1820 
1819 
1818 
1817 
1816 
1815 
1814 
1813 


1812 
1811 
18luU 
1809 
1808 
1807 
1806 
1805 
1804 


. 1803 


1802 
1801 
1800 
1799 


- 3798 


1797 
1796 
1795 
1794 
1793 


1792 
1791 
1790 
1789 
1788 
1787 
1786 
1785 
1784 
1783 


1782 
1781 
1780 
1779 
1778 
1777 
1776 
1775 
1774 
1773 


1772 
1771 
1770 
1769 
1768 

767 
1766 
1765 
1764 
1763 


1762 
1761 
1760 
1759 
1758 
1757 
1756 
1785 
1754 
1753 


1752 
175) 
1750 
1749 
1748 
1747 
1746 
1745 
1744 
1743 


Merc. 


A.D. 


1845 
1844 
1843 
1842 
1841 
1840 
1839 
1838 
1837 
1836 


1835 
1834 
1833 
1832 
1831 
1830 
1829 
1828 
1827 
1826 


1825 
1824 
1823 
1822 
1821 
1820 
1819 
1818 
1817 
1816 


1315 
1814 
1813 
1812 
181L 
1810 
1809 
1808 
1807 
1806 


1805 
1804 
1803 
1802 
1801 
1800 
1799 
1798 
(797 
1796 


1795 
1794 
1793 
1792 
1791 
1890 
1739 
1788 
1787 
1786 


1785 
1784 
1783 
1782 
1781 
1780 
1779 
1778 
1777 
1776 


1775 
1774 
1773 
1772 
1771 
1770 
1769 
1768 
1767 
1766 


Jup. 


A.D. 


1863 
1862 
1861 
1860 
1859 
1858 
1857 
1856. 


1855 


1854 


1853 
1852 
1851 
1850 
1849 
1848 
1847 
1846 
18415 
1844 


1843 
1842 
1841 
1840 
1839 
1838 
1837 
1826 
1835 
1834 


1833 
1832 
1831 
1830 
1829 


1828 » 


1827 
1826 
1825 
1824 


1823 
1822 
1821 
1820 
1819 
1818 
18i7 
1816 
1815 
1814 


1813 
1812 
1811 

1819 
1809 
1808 
1807 
1806 
1805 
1804 


1803 
1862 
1801 
1800 
1799 
1798 
1797 
1796 
1795 
1794 


1793 
1792 
1791 
1790 
1789 
1788 
1787 
1786 
1785 
1784 
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TABLE V-A—coni. 


Yearly increase of mean longitude, etc.—cont. 
Years ; also 


year A.D. Mars. Jup. Sat. Mars, Mere. Jup. Venus. Sat, BC. 


WF coekcned Mars. Merc, Jup. Venus. Bat. 
from 1 B.C 
Degrees. A.D. A.D. -22.4,D, 2 > Sa. De aD, A.D. ASU. = ADA ACD, A.De 
721 123 280 170 1810 1786 1931 1904 1870 1742 § } 
722 314 311 183-1811 1787 19321905 1811 7a2 174} 1764 1782 1888 1960 
723 146 341 195 §=1812 1788 1933 806 287% 723 1740 1768 1781 1887 1989 
724 887 ll 207 = «1813 1789-1984 = 1907-1878 724 1739 1762 1780 1886 1958 
725 189 42 219 + =1814 1790 +1935 1908 1874 725 1738 1761 1779 1885 1957 
726 ) 72 231-1815 1791-1986 = 1909) :1875 726 173% 1760 1778 1884 1956 
727 191 102 244 1816 1792 «961937 «361910 =—-:1876 727 1736 1759 «81777 =:1883— «1955. 
728 \ 23 183 256 1817 1793 1938 1911 1877 728 1735 1758 1776 1882 1954 
729 214 163 268 1818 1794 1989 1912 1878 729 1734 1757-1775) ~—ss81Ss«1958 
730 46 194 280 1819 1795 194-1913 :1879 730 1733 1756 «61774 +=1880 )—:1952 
731 237 224 293 =: 1820 1796 §=6.1941 = «1914 =~: 1880 721 1732 1755 1778 1879 #1961 
732 68 254 805 1821 1797 - 1942 1915 188i 732 1731 1754 1772 1878 1950 
733 259 285 S17 1822 1798 =:1943, 1916 1882 733 1730 1753 1771 «1877 + ~—«:1949 
734 91 315 = 829-1828 1799-1944 «1907 )~—Ss«1888 734 1729 1752, «:1770~—Sss«1876 ~— 1948 
735 288 345 341 1824 1800 1945-1918 1884 735 1728 1751 1769 1875 1947 
736 114 16 354. 1825 1801 1946 1919 1885 736 1727 1750 1768 1874 1946 
737 805 46 6 1826 1802 1947 1920 1886 737 1726 - 1749 1767 1873 1945. 
738 137 76 18 1827 1803-1948 )—s«d1921 1887 738 1725 1748 1766 41872 1944 
739 328 107 80 =: 1828 1804 1949 1922 1288 739 17 24 1747 «1765S s«1871=Ss:«1943 
740 160 137 43 1829 1805 1950 1923 1889 740 1723 1746 1764 1870 1942 
741 851 167 55-1830 1806 1951 1924 1890 741 1722 1745 1768 1869 1941 
742 182 198 67 =: 1831 1807 1952 1925 1891 742 1721 1744 1762 1868 1999 
743 14 228 i 1832 1808 1953 1926 1892 743 1720 1748 1761 1867 1998 
744 205 258 91 1833 1809 1954 1927 1898 744 1719 1742 1760 1866 #1997 
745 37 289 104 1834 1810 1955 1928 1864 745 1718 1741 1759 1865 1996 
746 228 319 116 =«1885 2811 1956 1929 1895 746 1717 1740 1758 1864 1995 
747 59 349 128 1836 1812 1957 1930 1896 747 1716 1739 1757 1868 1994 
748 251 20 140 1837 1818 1958 19381 1807 748 1715 1738 «6.1756 ~=— («1862 =—s:«1998 
749 82 50 152 1838 1814 1959 1932 1898 749 1714 1737 1755 =: 1861 1992 
750 274 80 165 1839 1815 i960 1933 1899 750 1713 1736 =61754 = «1860 —Ss:1991 
751 105 111 177 =: 1840 1816 1961 1934 1900 751 1712 1735 13753 1859 1990 
752 296 141 189-1847 1817 1962 1935 1901 752 1711 1784 1752° 1858 1989 
753 128 172 201 1842 1818 163 1926. 1902 753 1710 1733 «#1751 «=61857—Ss«1968 
754 319 202 214 1843. 1819 =1964 1987 1908 754 1709 * 1782 41750 1856 1987 
755 151 232 226 8=—:1844 1820 1465 1988 1904 755 1708 1731 #1749 #81855 =._:1986 
756 342 263 238 =: 1845 1821 1966 1939 1608 756 1707 1730 1748 «=61854 ©1985 
757 174 298 250 1846 1822 1967. 1940 1906 757 1706 1729, «1747, s«1853 1984 
758 5 323 = 1847 ye28 qose ae cad ras ot io ut 1852-1983 
196 354 275 =: 1848 1 1 Q 7 72 45 1851 1982 
760 26 24 287 1849 1825 1970 1943 1909 760 1703 1726 «1744-1850 = 1981 
761 219 54 299 1850 1826 «IY7L 1944 tue ze aus U5 1743 1849 1980 
51 86.6,2-2018. 23861 1927-1972. 1945 1811 170 724 1742 i848 1979 
463 242 115 324 1852 1228-1973) 1946) «1912 763 1700 1728 1741 1847 1978 
764 73 145 336 =: 1853 1829 1974 1947 1913 764 1699 1722 «1740 = -:1846 = «(1977 
765 265 176 °——«848—s«1 854 1830 o a a eee cee vat ss 1845 i 
96 206 0 1855 1831 197 ¢49 5 16 999 1844 1975 
po - 28 236... ;. 12°. -.1866 18382. 1977 1950 19:6 767 1696 1719 1998 1843 1974 
768 119 267 -24 1857 1833 1978 1951 1917 768 1695 1718 1997 1842 1973 
769 3lu 907 ace ST + 1866 1834 1979 1952 1918 769 1694 2717 «1996 )Sss«184l =—s«:1972 
770 l4z 327 49 1859 18385 1980 1958 1919 770 1693 1716 1995 1840 1971 
771 333 358 6L L860 18386 1981 1954 1920 771 1692 1715 1994 + 1839 197 
772 165 28 73. 1861 1837-1982, «1955-1921 772 1691 1714 1993 18388 196 
6 58 85 1862 18388 1983 1956 i922 773 1690 1713. 1892s «1887 s:1968 
aoa 37 89 98 163 18389 1984 1957 1928 774 1689 1712, «-:1991 = -1886— «1987 
775 19 119 110 1864 1810 1935 1958 1924 775 1688 \711 =1990 Ss «1835 — «1966 
pe 4 gt ieee = isaa tuo isos Pe esnips net 
: 180 134 1866 1842 198 1s 26 BE 7 33: 
Ls 5 210 147 1867 1843 1984 1961 1927 778 1655 1708 1987 1832 1963 
779 64  .» 241 159 =: 1868 1644 1989 1962 1928 779 1684 1707 --:1986 ~=—s «1831 =—s_-1962 
7380 256 271 171 =: 1869 1845 1990 1963 1929 780 1683 1706 »=.:1985 )~—s«d1830—Ss«196 1 
rex Sos tert Ttta oot eg emt me Tena dns 
7 332 195 1871 184 19921965195 6 : 5 
eee ahd 2 208 = «1872 1848 1993 1966 1982 783 1€80 1703-1982 18271958 
784 301 32 220 = 1878 1849 1994 1967 =: 1938 784 1679 1702-1981 18261957 
785 133 63 232 8 8©1874 1850 1995 1968 1934 785 1678 1701 = 1980) —s«1825 1956 
786 32 93 244 1875 1851 1996 = =—:1969 1935 786 1677 1700 =: 1979 1824 1955 
787 156 123 257 1876 1852-197 1970 1936 787 1676 1699-1878 = 18281954 
788 347 154 269 ~=—-:1877 18538 1998 1971 1987 788 1675 16098 1977 1822 1953 
789 179 184 281 1878 1854 1999 1972 1938 789 1674 1°97 -:1976 =—s:«182l =—Ss«1962 
79G 10 214 293 =—-:1879 1855 1739 1978 1939 790 1673 1696 1975 1820 1951 
> 305 1280 1856 1740 1974 1940 791 1672 1695 1974 1819 1950 
von aes ors 318 1881 1857-1741) s1975—s«1941 792 1671 1694 1973 1818 1949 
793 224 305 330 =: 1882 1858 1742 1976 1942 793 1670 1693 1972 1817 1948 
ee ee sc) as 0s tosh POB©| less «deo GeO Leis pas 
: 4 1884 1869 1978 : 
706 rs ss a 1885 1261 174519791945 796 1667 1690 1969 1814 1945 
79 270 67 19 = 1886 1862 1746 1980 46 797 16066 1689 1968 1813 1944 
798 101 97 31 1887 1863 1747 1981 947 798 1665 1688 1967 1812 19:3 
799 293 128 43 1888 1864 1748 1982 1948 799 1664 1687 1966 1811 1942 


800 124 158 55 «1889 1865 1749 1983 1949 800 1663 1686 1965 1810 1941 


ou) 
be | 
bo 


Years ; also 


year A.D, Mars. 


if reckoned 


from 1 B.C. 


815 
147 
338 
170 


229 
60 
252 
83 
275 
106 


297 
129 
320 
152 
343 
175 
6 
197 
29 
220 
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Jup. 


Degrees. 


188 
219 
249 
279 
310 
340 

lo 


Yearly increase of mean longitude, etc.—cont. 


Mars, 


ASD. 


1890 
Isol 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 


1900 
190) 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 


1910 
111 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 


1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 


1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 


1940 
194] 
1942 
1943 
1944 
19-45 
1046 
1947 
1945 
1949 


19350 
1951 
1952 
1953 
1954 
1935 
Lvs 
1957 
1958 
1¥5y 


L460 
1961 
1962 
1963 
196+ 
1965 
1gi6 
LU67 
1968 
1969 


Merc. 


A.D. 
1866 
1867 
1888 
1869 
1870 
L871 
1872 
1873 
1874 


1875 


1876 
1577 
1878 
1879 
1880 
18$1 
ISk2 
1883 
1884 
1835 


1886 
1887 
1888 
1889 
1890 
1591 
1892 
1893 
1804 
1895 


1896 
1897 
1898 
1899 
1900 
1901 

1902 
1903 
1904 
1905 


1906 
1907 
1908 
1909 
1910 
1911 
1912 
1913 
1914 
1915 


1916 
1917 
1918 
191g 
1920 
1921 
1922 
1923 
1924 
1925 


1426 
1927 
1928 
1929 
1930 
131 
1932 


“1983 


1384 
1935 


L936 
L937 
19388 
L93Y 
LO40 
194) 
1942 
L943 
1944- 
L946 


TABLE V-A=—cont. 


Jup. 


ALD: 
17560 
L7Al 
1752 
1753 
1754 
1755 
1756 
1757 
1758 
1759 


1760 
L761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 


1770 
1771 
1772 
1773 
1774 
1775 
1776 
1777 
1778 
1779 


17580 
1781 
1782 
1788 
1784 
1785 
1786 
1787 
1788 
1789 


1790 
1791 
1792 
1793 
W794 
1795 
1796 
1797 
1798 
1799 


1860 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 


isl0 
181) 
1812 
1813 
18I4 
1815 
1816 
1817 
l8ls 
Sly 


1820 
1821 
1822 
18z3 
1824 
1825 
1326 
1827 
1825 
18zy 


Venus, 


A.D: 


1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 


LOG4 
1995 
1996 
1997 
1998 
1999 
1769 
1766 
1767 
1768 


L769 
1770 
1771 
1772 
1778 
1774 
1775 
1776 
1777 
1778 


1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 


L789 
1790 
1791 
1792 
1793 
1794 
179 
1796 
1797 
1798 


1799 
1800 
180] 
1802 
1803 
1SO4 
1805 
1895 
1807 
1808 


1809 
1810 
1811 
1512 
1813 
1814 
1815 
Le16 
1817 
LSL8 


1819 
182U0 
1521 
1822 
1823 
ls24 
1825 
1826 
1827 
1SZs 


Sat, 


A.D. 


1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1955 
1959 


1960 
1961 
1962 
1963 
1964 
1963 
1966 
1967 
1968 
1969 


1970 
1971 
1972 
1973 
1974 


1975 


1976 
1977 
1978 
19792 


1980 
1981 
1982 
1983 
1984. 
1985 
1986 
1987 
19838 
1989 


1990 
1991 
1¥¢9z 
1993 
1994 
1995 
1996 
1997 
1998 
1999 


1617 
1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 


1627 
1628 
1629 
1680 
1631 
1632 
1633 
1634 
1635 
1630 


1637 
1638 
1639 
1640 
1641 
1642 
1643 
1644 
1645 
16146 


B.C. 


801 
802 


Mavs. 


A.D. 
1662 
1661 
1660 
1659 
1658 
1657 
1656 
1655 
1654 


1653 


1652 
i651 
1650 
1649 
1648 
1647 
1646 
1645 
1644 
1643 


1642 
1641 
1640 
1639 
1632 
1637 
1718 
1714 
1713 
1732 


1711 
1710 
1709 
1708 
1707 
1706 
1705 
1704 
17038 
1702 


1701 
1700 
1699 
1698 
L607 
1696 
1695 
1694 
1693 
1692 


1691 
1690 
1684 
1688 
1687 
1686 
1685 
1U84 
1683 
1682 


1681 
1680 
1679 
1678 
1677 
1676 
1675 
1674 
1673 
1672 


1671 
1670 
1669 
1668 
1667 
1666 
1665 
1664 
1663 
1662 


Merc. 


A.D, 


1685 
1684 
1683 
1682 
1681 
1680 
1679 
1678 
1677 
1676 


1675 
1674 
1673 
1672 
1671 
1670 
L669 
1568 
1667 
1666 


1665 
1664 
1663 
1662 
1661 
1660 
1659 
1658 
1667 
1656 


1655 
1654 
1653 
1652 
1651 
1650 
1649 
1648 
1647 
1646 


1645 
1999 
1998 
1997 
1996 
1995 
1994 
1993 


1992 - 


1991 


1990 


1989 
1988 
1987 
1986 
1985 
1984 
1983 
1982 
1981 


1980 
1979 
1978 
1977 
1976 
1975 
1974 
1973 
1972 
1971 


1970 
1969 
1968 
1967 
1966 
1985 
1964 
1968 
1962 
1961 


Jup, 


A.D. 


196% 
1963 
1962 
1961 
1960 
1959 
1958 
1967 
1956 
1955 


1954 
1953 


1952 - 


1951 
1950 
1949 
1948 
1947 
1946 
1945 


1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 
1936 
1935 


1934 


1933 
1932 
1931 
1930 
1929 
1928 
1927 
1926 
1925 


1924 
L923 
1922 
192} 
1920 


1919 
1918 - 


1917 
1916 


pe) be 
1914: 


1913 
1912 
1911 
1910 
1909 
1908 
1907 
1906 
1905 


1904 
1903 
LY02 
1901 
1900 
1899 
1898 
1897 
L896 
1895 


1894 
1893 
1892 
1891 
1890 
1889 
1888 
1887 
LE86 
1835 


Years; also 


TABLE VeA..—PLANETS.—YEARLY INOBEASE OF. MEAN -LONGITUDE, BT, 


Mars, Jup. 

Degrees. 
148 96 
339 126 
271 157 
2 187 
1938 217 
25 248 
216 278 
48 308 
2389 339 
70 9 
261 39 
93 70 
285 100 
116 131 
307 161 
139 191 
330 222 
162 252 
353 282 
184 313 
16 343 
207 13 
39 44 
230 74 
61 104 
253 135 
84 165 
276 195 
107 226 
298 256 
130 286 
321 217 
153. 347 
544 17 
176 48 
7 78 
198 108 
80 139 
221 169 
53 ~ 200 
244 230 
75 260 
267 291 
98 321 
290 351 
121 22 
312 52 
144 82 
335 113 
167 148 
358 178 
189 204 
21 284 
212 264 
Ab 295 
235 325 
66 355 
258 26 
89 56 
281 86 
112 117 
8038 147 
136 178 
326 208 
158 238 
849 269 
180 299 
ib. 329 
203 0 
85 80 
226 61 
58 91 
240 121 
80 152 
272 182 
108 212 
295 2438 
126 278 
317 808 
14h 334 


Sat. 


TABLE V-A-cont. 


Yearly increase of mean longitude, etc.<cont. 


Mars. 


A,D. 


1970 
1971 
1972 
1973 
1974 
1975 
1978 
1977 
1978 
1979 


1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 


1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 


1687 
1638 © 
1639 


1640 ~ 


1641 
1642 
1643 
1644 
1645 
1646 


1647 
1648 
1649 
1650 
1651 
1652 
1653 
1654 
1655 
1656" 


1657 
1658 
1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 


1667 
1668" 
1669 
1670 
1671 
1672 
1673 
1974 
1675 
1676 


1677 
1678 
1679 
1680 


1681 . 


1682 
1683 
1684 
1685 
1686 


Mere. 


A.D. 


1946 
1947 
1948 
1949 
1950 
1951 
1952 
1853 
1954 
1955 


1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 


1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 


1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 


1996 
1997 
1998 
1999 
1645 
1646 
1647 
1648 
1649 
1650 


1651 
1652 
1653 
1654 
1655 
1656 
1657 
1658 
1659 
1660 


1661 
1662 
1468 
1664 
1665 
1666 
1667 
1668 
1669 
1670 


Jup. 


A.D. 


1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 


1840 
1841 
1842 
18438 
1844 
1845 
1846 
1847 
1848 
1849 


1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 


1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 


1880 
1881 
1882 
1883 
1884 


~ 1885 


1886 
1887 
1888 
1889 


1890 
1891 
1892 
1898 
1894, 
1895 
1896 
1897 
1898 
1899 


1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 


Venus. 


A.D. 


1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 


1839 
1840 
1841 

1842 
1843 

1844 
1845 

1846 
1847 

1848 


1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 


1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 


1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 


1879 
1880 
1881 
1882 
1883 
1884 
1385 
1886 
1887 
1888 


1889 
1890 
1891 
1892 
1893 
1894 
1805 
1896 
1897 
1898 


1899 
1900 
1901 
1902 
19038 
1904 
1905 
1806 
1907 
1908 


Sat. 


A.D, 


1647 
1648 
1649 
1650 
1651 
1652 
1653 


1654 . 


1655 
1656 


1687 


1658 


1659 
1660 
1661 
1662 
1663 
1664 
1665 
1666 


1667 
1668 
1669 
1670 
1671 
1672 
1673 
1674 
1675 
1676 


1677 
»678 
1679 
1680 


* 1681 


1682 
1683 
1684 
1685 
1686 


1687 
1688 
1689 
1690 
1691 


1692 


1698 
1694 
1695 
1696 


1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 


1707 
1708 
1709 


1710 


1711 
1712 
1718 
1714 
1715 
1716 


1717 
1715 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 


B.C. 


Mars, 


A.D, 


1661 
1666 
1659 
1658 
1667 
1656 
1655 
1654 
1653 
1652 


1651 
1650 
1649 
1648 
1647 
1646 
1645 
1644 
1643 
1642 


1641 
1640 
1639 
1638 
1637 
1926 
1919 
1918 
1917 
1916 


‘1915 
1914 
1915 
1912 
1911 
1910 
19€9 
1908 
1907 
1906 


1905 
1904 
1908 
1902 
_ 1901 
1900 
1899 
1898 
1897 
1896 


1895 
1894 
1893 
1892 
1891 
1880 
1889 
1888 
1887 
1886 


1885 
1884 
1883 
1882 
1881 
1880 
1879 
1878 
1877 
1876 


1876 
1874 
1873 
1872 
1871 
1870 
1869 
1868 
1867 
1886 


Merc. 


1886 
1885 
1884 
1883 
1882 
ig81 


Jap. 


Venus. 


A.D. 
1964 
1963 
1962 
1961 
1860 
1959 
1958 
1957 
1956 
1955 


1954 
1953 
1952 
1951 
1959 
1949 
1948 
1947 
1946 
1945 


1944 
1943 
1942 
1941 
1940 
1939 
1938 
1937 
1936 
1935 


1984 


19383 
1982 
1931 
1930 
1929 
1928 
1927 
1926 
1925 


1924 
1923 
1922: 
1921 
1920 
1919 
1918 
1917 
1916 
1915 


1914 
1913 
1912 
1911 
1910 
1909 
1908 
1807 
1906 
1905 


1904 
1903 
1902 
1901 
1906 
1899 
1898 
1897 
1886 
1895 


1894 
1893 
1892 
1891 
1820 
.1889 
1888 
1887 
1886 
1885 


373 


374 TABLE V-A.—PLANETS.—YEARLY INOREASE OF MEAN LONGITUDE, ETO. 


TABLE V-A—cont. 


ears; also 
hes A.D. Mars. Jup. Sat. Mars. Merc. Jup. Venne, Sat. B.C. Mars. Merc, Jup. 
f reckoned 
from 1 B.O. Degrees. A.D, AD Ae AG AD, A.D. AD. AD. 
961 B40 4 228 ~=—.: 1687 1671 1910 1909 1727 961 1865 1880 1804 
962 172 34 235 1688 1672-1911 «91910 =: 1728 962 1864 1379 1803 
963 8 65 247 + #=1689 1678 =: 1912 1911 1729 963 1863 1878 1802 
gag 194 95 259 1690 1674 1913 1912 1730 964 1862 1877. = 1801 
965 86 126 272 1691 1675 1914 1918 1781 965 1861 1876 =: 1800 
966 217 156 284 1692 1676 1915 1914 1732 966 1860 1875 §=©1799 
967 49 186 296 «=—s_-: 1693 1677. 1916 =Ss «1916 ~—Ss«d1:788 967 1859 1874 1798 
968 240 217 308 1694 1678 1917 +1916 17384 968 1858 1873 =: 1797 
969 #$=‘71 247 321 1695 1679 += 1918 ~=«:1917.Ss«:1785 969 1857 1872 1796 
970 262 277 883 1696 1680 1919 1918 1786 970 1856 ie7i = * 1705 
971 04 808 345 1697 1681 1920 1919 1787 971 1855 1870 1794 
972 286 338 857 1698 1682 1921 1920 1728 972 1854 1869 1793 
973 117 8 9 1649 1688 1922 1921 1739 973 1858 1868 1792 
974 808 89 22 +1700 1684 1928 1922 1740 974 1852 1867-1791 
975 140 69 34 1701 1685 1924 1928 1741 975 1851 1866 1790 
976 831 99 46 1702 1686 1925 1924 1742 976 1850 1865 1789 
977 168 130 58 1708 1687 1926 1925 17438 977 1849 1864 1788 
978 854 160 71 1704 1688 1927 1926 1744 978 1848 1863 1787 
979 185 190 88 1705 1689 1928 1927 1745 979 1847 1862 178@ 
980 17 221 95 1706 1690 1929 1928 1746 980 1846 1861 1785 
981 208 251 107. 1707 1691 1980 1929 1747 981 1845 1860 1784 
982 40 281 119 1708 1692 1981 1930 1748 982 1844 1859 ~=«1788 
983 281 812 182 ©1709 1698 1982 1981 1749 983 1843 1855 1782 
984 62 842 144 1710 1694 1938 1932 1750. 984 1842 1857 s-:1781 
985 254 12 156 = s«1711 1695 19384 1938 1751 985 1841 1856 1780 
986 85 43 168 1712 1696 1985 1984 1752 986 1840 1855 = =1779 
987 277 78 181 1713 1697 19386 1985 1758 987 1839 1854 1778 
988 108 103 193 §=:1714 1698 1937 1936 1754 988 1888 1858 1777 
989 299 134 205 8 =1715 1699 1988 1987 1755 989 1837 1852 1776 
990 181 164 217 =—-:1716 1700 «=—s-«1989Ss«1938)=Ss«1756 990 1836 1851 1775 
991 322 195 920 - ‘1717. 1701 1940 1939 1757 991 18385 1850 1774 
992 154 225 242 1718 1702 «1941 :19400s«:1758 992 1834 1849 ©1773 
993 845 255 254 1719 1708 1942 1941 1759 993 1833 1848 1772 
994 177 286 266 ©1720 1704 1948 1942 1760 994 1832. 1847-1771 
995 8 816 278 = 1721 1705 1944 1948 1761 995 1881 1846 =1770 
996 199 846 201-2799 1706 1945 1944 1762 996 1830 1845 1769 
997 31 17 308 =: 1723 1707 41946 1945 . 1763 997 1822 1844 1768 
998 222 47 315 1724 1708 «61947 «:1946s«:764 998 1828 18438 1767 
999 54 "7 279-1725 1709 1948 1947 1765 999 1827 1842 1765 . 
1000 245 108 339 ©1726 1710 1949 1948 1766 1000 1826 1841 1765 — 
1001 76 188 852 1727 1711 #1950 1949 1767 ©1001 1825 1840 §=.:1764 
1002 268 168 4 1728 1712 1951 1950 1768 1002 1824 1839 ©1763 
1003 99 168 16 1729 1718 «#41952 i951 1769 1003 1823 1838 1762 
1004 291 229 28 1730 1714 1953 1952 1770 1004 1822 1887 1761 
1005 122 259 40 1731 1715 1954 #1958 #1771 1005 1821 1886 1760 
1006 314 289 52 1982 1716 1955 1954 1772 1006 1820 1885 1769 
1007 145 320 65 1783 1717. 1956 »=—s:«i1955)s«d1778)-~S («1007 1819 1834 1758 
1008 336 850 77. TeSe 1718 1957 1956 1774 1008 1818 1838 1757 
1009 168 21 89 §=1735 1719 1958 #1957 1775. 1009 1817 1882 1756 
1010 859° 51 101 1786 1720 1959 1958 #1776 21010 1816 1831 1765 
1011 191 81 113-1787 1721 1960 1959 #1777 #1011 1816 1880 8961754 
1012 22 112 126 =: 1738 1722 1961 1960 1778 41012 1814 1829 1753 
1013 218 142 188 1789 1728 1962 1961 1779 1013 1813 1828 1752 
1014 45 172 150 =: 1740 1724 1968 1962 1780 1014 1812 1827-1751 
1015 236 208 162 =: 1741 1725 1964 #1968 1781 1015 1811 1826 1750 
1016 68 238 175. 1742 1726 1965 1964 1782 1016 1810 1825 1749 
1017 259 263 187 =—s-:1743 1727. 1966 1965 1788 1017 1809 182% 1748 
1018 91 294 199 1744 1728 1967 1966 1784 1018 1808 1828 ©1747 
1019 282 824 211 1745 1729 1968 1967 1785 1019 1807 1822 1746 
1020 113 354 228 = 1746 1730 1969 1968 1786 1020 1806 1821 1745 
1021 305 25 206 + 1747 1731. 1970 1969 1787 1021 1805 1820 1744 
1022 186 55 248 1748 1752 ~=—s-1971 1970 1788 1022 180+ 1819 1743 
1023 328 86 260 1749 1788 1972. 1971 1789 1023 1808 1818 1742 
1024 159 116 972 1750 1784 1973 1972 1799 1024 1802 1817s «1741 


Yearly increase of mean longitude, etc.—cont. 


‘year A.D. 


if reckoned 


Years ; also 


a : 
Es 5 
| = 

Degrees. 
350 146 
182 176 

18 207 
205 = 237 
36-267 
227 ©2298 
69 328 
250 3859 
82 29 
273 59 
104 90 

296 120 
127-150 
319 «181 
150211 - 
341. 241 
173-272 

4 302 
196 882 
27 3 
218-33 
50 63 
241 94 
73 124 
264 154 
95 185 

287 = 215 

118 9-245 

310 276 
141 306 

333 337 

164 7 

355 37 
187. 68 
18 98 

210 128 
41 159 

232 189 
64 219 

255 250 
87 280 

278 310 

109 «341 

301 11 

132 41 

324 72 

155 102 

346 132 

178 §=6163 

9 193 

201 223 
22 «254 

‘223 ©=.284 
550-3814 

246 345 
78 15 

269 46 

100 76 

292 106 

123-137 

315 167 

146 197 

337 =228 

169 «258 

- 0 288 

192 «319 
23 349 

215 19 
46 50 

237 80 
69 110 

260 141 
92 i71 

2383 = 201 

114 232 

306 «262 

137 =. 292 

329 86828 

160 353 

351 24 


TABLE V-A.—PLANETS.—YEARLY INOREASE OF MEAN LONGITUDE, ETC, 


Yearly increase of mean longitude, etc.—cont. 


Jup. 


A.D. 


1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 


1984 
1985 
1°86 
1937 
4198S 
1989 
1990 
1991 
1992 
1993 


1994 
1995 
1996 
1997 
1998 
1999 
1856 
1657 
1658 
1659 


1660 
1661 
1662 
1663 
1664. 
1665 
1666 
1667 
1668 
1869 
1670 
1671 
1672 
1673 
1674 
1675 
1676 
1677 
1678 
1679 
1680 
1681 
16824 
1683 
1684 
1685 
1686 
1657 
1683 
1689 
1690 
1691 


“1692 


1692 
1694 
1695 
1695 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 
1708 
1709 


TABLE V-A-—cont. 


Ven, 


A.D. 


1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 


~ 1982 


1983 
1984 
1983 
1886 
1987 
1988 
1939 
1990 
1991 
1992 


1993 
1994 
1995 
1996 
1997 
1998 


1 999.: 


1765 
1766 
1767 
1768 
1769 
1770 
1771 
Lave 
1773 
1774 
1775 
1776 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 


1788 
1789 
1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
179¥ 
1800 
1891 
1802 
1803 
1804 
1805 
1806 
1807 


1808 
1899 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 


Ware yee 


CS wt 


wkone 


year A. 
if re 
from ] 
B.C. 


Mars, 


Ba 
=) 
ac) 


ve 
s 
i?) 


Degrees, 


54 


Mars. 


A.D. 


1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 


1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 


1859 . 


1860 


1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 


1871 
1872 
1873 
1874 
1875 
1376 
1877 
1878 
1879 
1880 
1881 
1882 
1€83 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


1891 
1892 
1893 
1894: 
1895 
1896 
1897 
1898 
1899 
1900 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1208 
1909 
1910 


Jup. 


A.D. 


1710 
1711 
1712 
1718 
1714 
1715 
1716 
1717 
1718 
1719 


1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 


1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 


1740 
1741 
1742 
1743 
1744 
1745 
1746 
1747 
1748 
1749 


1750 
1751 
1752 
1753 


"1754 


1755 
1756 
1757 
1753 
1759 
1760 
1761 
1762 
1763 
1764 
1765 
1766 
1767 
1768 
1769 
1770 
1771 
1772 
1773 
1774 
1775 
1778 
1777 
1778 
1779 
1780 
1781 
1782 
1783 
1784 
1785 
1786 
1787 
1788 
1789 


Ven. 


A.D. 


1818 
1819 
1820 
182) 
1822 
1823 
1824 
1825 
1826 
1827 


1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 


1838 
1839 
1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 


1848 
1849 
1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 


1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 


1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 


1877 | 


1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


375 


Sat. 


A.D. 


1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
188] 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


1891 
1892 
1893 
1894. 
1895 
1896 
1¢97 
1898 
1899 
1900 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 


1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


1921 
1922 
1928 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 


1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950: 


376 


Years ; also 
ar AD. 
if reckoned 
from 1 
Cc. 


ye 


Mars. 


TABLE V-A.—-PLANETS.—YEARLY INCREASE -OF MEAN LONGITUDE, ETO. 


Sat. 


TAELE V-A=—cont. 
Yearly increase’ of mean longitude, ete,—<ont. 


Ven. 


AD AD... AD. 


1895 1790 1898 
1896 1791 1899 
1897 1792 1900 
1898 1793 1901 
1899 1794 1902 
1900 1795 1903 
1901 1796 1904 
1902 1797 1905 
1908 1798 1906 
1904 1799 1907 


1905 1800 1908 
1906 1801 1909. 
1907 1802 1910 
1908 1803 1911 
1909 1804 1912 
1910 1805 1913 
1911 1806 1914 
1912 1807 1915 
19138 1808 1916 
1914 1809 1917 


1915 1810 1918 
1916 1811 1919 
1917 1812 1920 
1918 1813 1921 
1919 1814 1922 
1920 1814 1923 


1921 1816 1924: 


1922 1817 1925 
1923 1818 1926 
1924 1819 1927 


1925 1820 1928 
1926 1821 1929 
1927 1822 1930 
1928 1823 1931 
1929 1824 1932 
1930 1825 1933 
1931 1826 1934 
1932 1827 1935 
1933 1828 1936 
1984 1829 1937 


1985 1830 1938 
1936 1831 1939 
1987 1832 1940 
1988 1833 1941 
1939 1834 1942 
1940 1835 1943 
1941 1836 1944 
1942 1837 1945 
1943 1838 1946 
1944 1839 1947 


1945 1840 1948 
1946 1841 1949 
1947 1842 1950 
1948 18438 1951 
1949 1844 1952 
1950 §=1845 1953 
195] 1846 §=1954 
195% «1847 =-:1955 
1953 1848 1956 
1954 1849 1957 


1955 1850 1958 
195G 1851 1959 
1957 3852 1960 
1958 1853 1981 
1959 1854 1962 
1960 1855 1963 
1961 1856 1964 
1962 1857 1965 
1963 1858 1966 
1964 1859 1967 
1965 1860 1968 
1966 1861 1969 
1967 1862 1970 
1968 1863 1971 
1969 1864 .1972 
1970 1865 1978 
1971 1866 1974 
1872 1867 1975 
1973 1868 1976 
1974 1889) 1997 


Sat. 


A.D. 


1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 


1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 


1971 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 


1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
1617 


1618 
1619 
1620 
1621 
1622 
1623 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
16381 
1632 
1633 
1634 
1636 
1636 
16387 


1638 
163S 
1640 
1641 
1642 
1643 
1644 
1645 
1646 
1647 


£0 
ed 


if reckon 
from 1 
B.C. 


Years;a 
year A. 


3 a 
a 4 
Degrees. 
208 229 
39 260 
230 290 
62 321 
253 86351 
85 21 
276 52 
107 S25 
299 #112 
1380 «143 
322 178 
153-208 
344 234 
176 = 264 
7 294 
199 8=225 
30 355 
221 25 
53 56 
244 86 
18-416 
267 147 
99 177 
290 207 
121 0-238. 
813 268 
144 298 
336 329 
167 359 
358 30 
190 60 
21 90 
218 «121 
44 «151 
235 «181 
67 =—-212 
258 242 
90 12 
281 3038 
112 3333 
304 3 
185 34 
327 64 
158 94 
849 125 
181 155 
12 185 
204 216 
85 246 
226 = 277 
58 3807 
249 = 337 
81 8 
272 38 
104 68 
294 99 
126 129 
318 159 
i49 190 
341 220 
172. 250 
3 6281 
195 = 311 
‘26 ©6341 
218 12 
49 42 
240 72 
72 108 
263 1338 
95 163 
286 = 194 
117 = 224 
309 254 
140) 285 
3832 $15 
163 «346 
354 16 
186 46 
17 77 
209. 107 


100 


112 
125 
137 


161 
174 
186 
198 
210 
222 


sain 
é i=] e 2 
ae ° 
sae os 
ayesha 
mae 
1345 44 
1346 231 
1347 63 
1348 254 
1349 86 
1350 277 
1881 108 
1352 300 
1353 131 
1354 323 
1355 154 
1356 345 
1357 177 
1358 8 
1359 | 200 
1360 31 
1361 223 
1362 54 
1363 245 
1364 77 
1366 265 
1366 100 
1367 291 
1868 122 
1369 314 
1370 145 
1371 337 
1372 168 
1873 359 
1374 191° 
1375 22 
1376 214 
1377 45 
1378 236 
1379 68 
1380 259 
‘1381 © 91 
1382 282 
1383 113 
1384 305 
1385 136 
13886 328 
1387 159 
1388 350 
1389 182 
1390 13 
1391 205 
1392 — 36 
1393 227 
1394 59 
1395 260 
1396 82 
1397 273 
1398 105 
1399 295 
1400 127 
1401 9319 
1402 150 
1403 342 
1404 173 
1405 4 
1406 _ 196 
1407 27 
1408 219 
1409 50 
1410 241 
1411 47 
1412 264 
1413 96 
1414 187 
1415 118 
1416 310 
1417 141 
1418 333 
1419 164 
1420 3656 
1421 187 
1422 18 
1423 210 
1424 41 


TABLE V-A.—PLAND'S.~—YEARLY INCREASE OF MEAN LONGITUDE, ETC 


: - TABLE V. A=cont. 
Yearly increase of mean longitude, etc.—cont. 


2 oT 
& Pty o 3 * * 
So eee fs fd eee F a Ug Cf ge? 
a a8: mas 8 @ ffs 
Degrees, AD AD. AD. Ad. - AD Maes 
D. -D. D. sD: Degrees. AD. AD D 
137 285 1708 1700 1950 i828 i798 pes emit 
168 247 1709 1701 1951 1824 ts i338 vO 4 iad the ue ee 
198 259 2710 1702 196% 1825 1730 1427 255 106 45 oe ee 
227 271 2711 1703 1953 1826 1731 1428 87 186 in i 
269 2838 1712 1704 1964 1827 1732 1429 278 i an to 
Boo 206° 1718 1705. 1055 1895 i793 | 4480 100 107 168 ikea ieee faye 1007 
319. 308 1714 1706 1956 1829 1734 $441. 601 nd 193 1708 «1785 1774 1908 
360 320 1715 1707 1957 1830 1735 1432 139 B08. LISe | 4786 re eee 
20 332 1716 1708 1958 188i 1736 gree a eR ee Ae ao 
50 345 1717 .1709 1969 1882 1737 1434 166 Si8 249 797 ep re 1911 
8 1912 
81. 357 1718 1710 1960 18 1; q é ‘ 
111 9 1719 1711 1961 oH ing 1238 eH . oe ee ee 
141 21 1720 1712 1962 1835 1740 1437 8 «g 4 af ie ite ae 
172. «+83 1721’ 1713 1968 1836 1741 43 201 80 Boi iho hep ee ce 
202 46 1722 1714 1964 1887 1743 143 82 110 as 1nd he ee 
232 58 1728 1716 1965 1888 1748 14 224 140 in dich in eee 
263 . 70 1724 1716 1966 1839 1744 + «BG O41 i is ee 
298 «682 )«=—1725-—s1717 «1967 =—:1840)—:1745 ig 3 $46 961 lee es 
324 95 172d 1718 1968 1841 1748 1443 78 330 nas iNOS tn 
354 107 1727 «+1719 1960 1842 1747 1444 269 262 4 160? i700 fee 1088 
24 $119 1728 1720 1970 1843 1748 1 i : 
5 181 1780 Ingi onl 18h 0°. | deeeo te ce lee Oe Aes 
7 1722 1972 1845 175 35% 
Sie im we We Be | HB AS iglesia ee 
rT 724 1974 1847 1752 4 7 : 4 0 4 
176 180 1733 1725 1975 1848 Ne i 56 ii a Ms iai8 ees dead anes 
Foes ee he 1976 1849 1754 1463 i693 ii4 90 isi4 1608 708 Ate 
R $ I 1977. 1850 1755 145 0 144 108 Isi& 180 
267 217 «#1736 «#417298 «#21978 1851 1 » 176 i Lee 
Gh ie tip Hp isi dist | iate “2 oe is Be eS a ie 
828 241 1788 1780 1980 1858 1758 14 9 {sis 
858 253 1789 1781 41981 1854 1959 sane fe 306 isi ee ee aaa ie 
28 266 1740 1782 #+41982 1856 1760 1457 237 296 168 1820 1812 col ie 
69 278 1741 #41783 «#41983 183586 1763 1458 69 $827 175 1821 1818 168 1980 
89 290 1742 1784 1984 1857 1762 1459 200 357 188 1822 1K14 1808 1937 
119 302 1743 1786 1985 1888 17638 1460 92 27 200 1898 1815 1 on 
150 315 1744 1786 1986. 1859 1764 1461 283 58 212 i824 1 1m08 1089 
180 827 1745 1737 1987 1860 1765 1462 114 88 ¢ 1825 1s) 1806 See 
210 339 1746 #431788 1998 1861 1766 1463 306 118 236 1826 1818 1807 al 
241 351 1747 #1739 #+41984 1862 1767 | 1464 137 149 249 1827 1819 1808 1943 
271 3% 1748 #1740 1990 1863 1768 1465 329 : 
302. 16 1749 1741 41991 1864 1769 1466 1€0 ae 373 1829 i831 810 1944 
332 28 1750 1742 1992 1865 1770 | 1467 351 240 285 1830 1822 I8il 1945 
2 40 175) 1743 1998 1866 1771 1468 183 270 198 131 1828 1812 1946 
33 52 1762 1744 1994 1867 1772 1469 14 300 310 1882 1824 13813 1947 
63 64 1753 1745 1995 1868 1773 1470 206 $31 322 1888 1825 1814 1948 
98 77 1754 1746 1996 1869 1774 1471 = 37 1 .834 1834 1826 1815 1949 
124 89 1755 1747 1997 1870 1775 1472 229 21 346 1535 1827 1816 1950 
154 101 1756 1748 1998 1871 1776 1473 60 62 369 1886 1828 1837 195! 
184 118 1757 1749 «©1999 1872 1777 1474 251 92 1) 1887 1820 1818 1952 
216 126 1758 1750 1789 1873 1778 1475 88 122 23 ik 
246 138 1769 1761 1740 1874 1779 1476 274 1653 HH en 1881 1820 1034 
13 «#160 1760. 1752 1741 1875 1780 {| 1477 106 188 48 1840 1832 1821 1056 
306 142 1761 1763 41742 1876 1781 1478 206 218 6O 1841 1838 1822 1956 
336 174 1762 1754 1743 1877 "82 | 1479 128 244 972 1842. 1934 1828 1957 
6 187 1768 1755 1744 1878 1783 1480 320 274 84 1843 1835 1824 1958 
37 199 1764 1786 1745 1879 1784 +%| 1481 151 306 96 1844 1886 1825 1958 
7 211 1765 1757 41746 «1880 1785 | 1482 343 3885 109 1845 1887 1826 160 
67 228 1766 1758 1747 1881 1786 1483 174 6 121 1846 1888 1827 196) 
128 286 1767 1759 1748 1882 1787 1484 5 36 138 1847 1639 1828 1962 
158 248 1768 1760 1749 1883 1788 1485 176 66 145 1848 1840 
188 260 1769 1761 1760 1884 1789 . 1486 28 96 157 r%5 1841 as att 
219 272 1770 1762 (41751 1888 1790 1487 22% 127 #+170 «#1860 1842 1831 1956 
249 484 1773 «+1763 «#41752 %48t6 1791 1488 51 157 182 1851 1843 1832 10966 
280 227 1972 1764 1763 1887 1792 1489 242 187 194 1852 1844 1833 1967 
310 309 1778 1766 1754 1888 1793 1490 74 218 206 1853 1845 1884 1968 
340 32k 1774 1766 1755 21889 1794 1491 265 248 219 1864 1846 1835 1969 
11 388 i776 1767 1756 1880 1795 1492 97 18 281 1855 1847 1836 1970 
41 845 1776 1768 1757 181 1796 1493 288 309 243 1856 1848 1837 1971 
71 $68 1577 «+1769 +4758 1892 1797 | 1494 119 $39 255 1857 1849 18: 1972 
102 10 1778 #+1770 «+1759 «#21808 «#21798 «=| «1495 «381i 9 287: 1858 1850 BBY 178 
182 22 1779 #+21771 «#41760 «1894 179 1496 14% 40 28 1859 1851 1840 1974 
162 34 1780 1772 1761 1895 1809 1497 Re4 70 292 1866 1852 LR4) 1875 
198 47 1781 41773 «#41762 «18{6 1801 1498 165 100 3804 1861 1863 i842 1976 
228 459 1782 1774 «+1763 1897 1802 1499 356 181 816 1862 1854 1842 1977 
268 7) 1788 1778 1764 1898 1808 1500 i88 161 828 1868 1855 i8¢+ 1978 
284 88 1784 1776 1765 1899 1804 1801 819 191 341 1864 1856 1845 1979 
$14 95 1785 1777 1766 1£00 1808 1602 211 222 85% isch 1857 1846 1980 
844 108 1786 1778 1767 1901 186 | 2808 42 252 5 isés 1858 1847 108) 
15 120 1787 1779 1768 1902 1807 160% 23 283 17 1867 1859 1848 = 1982 


377 


378 


Years; aleo 
year A:D. 
if reckoned 
from i 


B.C. 


Mars. 
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a 3 
a 3 
- mn 
Dogrees. 
3138 30 
343 42 
14 64 
44 66 
74 79 
105 91 
135 1038 
165 115 
196 127 
226 ©6140 
256 «152 
287 164 
$17 176 
347-188 
41s 201 
48 213 
78 225 
109 = 287 
189 =. 25. 
169 262 
200 274 
230 6286 
261 238 
291 311 
821 323 
352 = 835 
22 «3847 
52 0 
83 i2 
ils 24 
143 36 
174 48 
204. 61 
2838 73 
265 85 
295 7 
325 110 
356 122 
26 «184 
56 146 
87 158 
117° ~*~ 371 
147 188 
178 = 195 
208 207 
239 220 
269 232 
249 86244 
330 256 
0 268 
80 281 
61 293 
91 805 
121 317 
162 .329 
182 342 
212 3854 
243 6 
278 18 
803 31 
334 43 
4 55 
84 67 
65 79 
95 92 
125 104 
156 116 
186 128 
216 141 
247 153 
877 =1€5 
803 «17 
888 189 
8 302 
89 214 


Yearly increase of mean longitude, etc.—cont. 


TABLE V-A—cant. 


Ven. 


Years; ulso 
year AD. 
if reckoned 
1 

B.C. 


from 


Mars. 


Jup. 


Bat. 


See Table V-B. 


See Table V-B. 


Baturn’s actual gtocentrio places for these years are given in Table V-B. 
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TABLE V-A.—<ont. 
Yearly increase of mean longitude, etc.—cont. 


Years ; 3 Years ; Years ; Years ; 
also ng also year atso year alan gs 
Es a ¥ cs ° e A, e A. e 
if rec- Mars. Jap. Sat. Venus. if reo- Mars, Jup. Sat, Venus, if race Mars. Jup. Sat. Venus. if rec- Mara, Jup. Sat. Venus. 
= koned koned koned 
rom from from fro 
1 BC. 1 BC. 1 BC. 1 B.C. 
Degrees, Degrees. Degrees. . Degrees 


1666 167 215 75 1891 1684 126 345 57 18919 1712 86 115 389 1947 1740 45 244 21 1976 
1657 358 246 #887 1892 1685 318 15 69° 1920 1713 277 145 51 1948 1741 237 275 33 1976 
1658 190 276 99 1893 1686 149 46 81 1921 1714 109 175 63 1949 1742 68 305 46 1977 
1659 21 3806 11L 1891 1687 341 76 «=694 1922 1715 299 206 76 1950 1743 259 336 58 1978 
1660 218 437 124 1895 1688 172 106 106 1993 1716 181 236 88 1951 1744 el 6 70 1979 
1661 44 7 186 1896 1689 3 1387 118 1-24 2717 323 267 100 1952 1745 282 36 #82 1980 
1662 236 37 148 1897 1690 195 167 130 1925 1718 154 297 112 1953 1746 114 67 94 1981 
1663 67 68 160 1898 1691 26 197 142 1926 1719 346 327 125 1954 1747 305 97 107 1982 
1664 258 98 172 1899 1692 218 228 155 1927 1720 177 358 137 1955 1748 136 127 119 1983 
1665 90 128 185 1990 1693 49 258 167 1998 1721 8 28 149 1956 1749 328 158 181 1984 


1666 281 159 197 1901 1694 24) 289 179 1929 1722 200 58 161 1957 1750 159 188 143 1985 
1667. 113 189 °209 1902 1695 72 319 191 193) 1723 31 89 173 1958 1751 351 218 156 1986 
1668 304 219 221 1903 1696 263 349 203 1931 1724 223 119 186 1959 1752 182 249 168 1987 
1669 135 250 234 1904 1697 95 20 216 1932 17235 54 149 198 1960 1753 13 279 186 1988 
1670 327 280 246 1905 1698 286 50 228 1983 1726 245 180 210 1961 1754 205 309 192 1989 
1671 158 311 258 1906 1699 118 80 240 19384 1727 77 210 222 1962 1755 86 840 204 1990 
1672 350 341 270 1907 1700 309 111 252 1985 1728 268 249 235 1963 1756 = 228 10 217 1991 
1673 181 ll 282 1908 1701 140 14) 265 1936 1729 100 271 247 1964 1757 59 40 229 1992 
1674 12 42 205 1909 1702 332 171 277 1937 1730 291 301 259 1965 1758 230 71 241 1993 
1675 204 72 307 1919 1703 163 202 289 19388 1731 122 331 271 1966 1759 82 101 253 1994 


1676 35 102 319 1911 1704 355 232 301 1939 17382 314 2 283 1967 1760 273 181 266 1995 
1677 227 133 331 1912 1705 186 262 313 1940 1733 145 32 296 1x68 1761 165 162 278 10996 
1678 58 163 344 1913 1706 17 293 326 1041 1734 337 62 308 1969 1762 296 192 290 1997 
1679 249 193 356 1914 1707 209 323 338 1942 1735 168 93 320 1970 1763 127 222 302 1998 
1680 81 224 8 1915 1708 40 353 350 1943 1736 0 123 3832 1971 1764 319 253 814 1999 
1681 272 254 20 1916 1709 232 924 2 1944 1737 i191 153 344 1972 1765 150 283 327... 
1682 104 284 32-1917 1710 63 54 15 1945 1738 22 184 357 1973 1766 342 314 339... 
1683 295 315 45.1918 1711 254 84 27 1946 2739 214 214 9 1974 


Years ; Years; Years ; Years: Xears ; 
also year . also year also year also year also year 

AD. ’D. »D. ere A.D. 

if rec- Mars. Jup. Sat. if rec- Mars. Jup. Sat. ifrec- Mars. Jup. Sat. ifrec- Mars. Jup. Sat. if rec- Mars, Jup. Sat, 
koned. koned koned koned koned 
from from from from from 
1 B.C. Degrees, 1 B.C. Degrees. 1 B.C. Degrees. 1 B.C. Degrees. 1 BC. _ Degrees. 


1767 178 344 851 1815 0 1 218 1863 188 17 84 1911 15 84 811 1959 203 51 197 
1768 4 14 8 1816 192 31 230 1864 19 48 96 19128 207 64 3823 1960 34 81 189 
1769 196 45 15 1817 28 61 242 1865 211 78 109 1913 38 9 335 1961 226 111 202 
1770 27 +7 28 1818 215 92 254 1866 -42 108 121 1914 230 125 347 1962 57 142 214 
1771 219 10 39 1819 46 122 266 1867 284 139 183 1915 61 155 859 1963 248 172 226 
1772 «8650 136 «652 1820 238 152 279 1868 65 169 145 1916 252 186 12 1964 80 202. 238 
1773 241 166 64 1821 #69 183 291 1869 256 199 157 1917 84 216 24 1965 271 233 250 
1774 73 196 77 1822 260 213 303 1870 &8 230 170 1918 275 246 36 1966 103 263 263 
1775 264 227- 88 1823 92 342 315 1871 279 260 182 1919 107 _ 277 48 1967 294 293 275 
1776 96 257 101 1824 283 274 328 1872 111 290 194 1920 298 307 6l 1968 126 324 287 
1777 «6287 «287 -:118- 1825 «6115 «46304 340 1873 301 321 206 1921 129° 337 73° 1969 317 354 299 


8 119 318 125 1826 306 334 352 1874 133 351 218 1922 321 8 8 1970 148 24 312 
7o 310 348 188 1827 137 5 4 1875 825 21 231 1923 152 38 #97 1971 340 55 324 
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TABLE V-B. 
Geocentric PLacks OF PLANETs. 
Introductory Note. 


Table V-B is the second part of the Perpetual Planetary Almanac. It gives 
the actual geocentric places of each of the five planets Mars, Mercury, Jupiter, 
Venus and Saturn for every tenth day in the current cycle, which is three hundred 
and sixty-three years for Mars (A.D. 1687 to A.D. 1999), three hundred and fifty- 
five years for Mercury (A.D. 1645 to A.D. 1999), three hundred and forty-four 
years for Jupiter (A.D. 1656 to A.D. 1999), two hundred and thirty-five years 
for Venus (A.D. 1765 to A.D. 1999), and three hundred and eighty three years 
for Saturn (A D. 1617 to A.D, 1999). Thecorresponding dates by the European 
calendar are given throughout and by means of these dates the tithi, nakshatra, 
solar month and day of month, and Muhammadan date can be found from the 
body of the Ephemeris. It has been shown in section iii of Chapter V of this 
work, pages 110, ete., that, given the actual’ movements of any planet for 
one cycle as above, its place at any moment on any day, past or future, can be 
ascertained very accurately with the help of Table V-A, or for very remote 
periods, with the help of the millennial cycles indicated in the explanator 
note to Table V-A. Actual examples will be found on pages 118, 119, 123, 124 
(section iii of Chapter V), showing how to use Tables V-A and V-B for the calcu- 
lation of ancient positions of planets, such as those required for the Chinese Era ~ 
circa 2500 B.C., for Rama’s horoscope, and for the birth of Christ (according to 
Kepler), or of conjunctions of planets noticed in more modern times, e. g., the 
conjunction on 15th September, A.D. 1186. | 


2. For the years A.D. 1617 to A.D. 1636 inclusive, Table V-B gives the posi- 
tions of Saturn alone, because the positions of the other planets in any of these 
years can be found from ‘Table V-A which gives the corresponding year in the 
current cycle; or they may be found directly by applying a suitable cycle of 
recurrence. For instance, the successive positions of Mars in A.U. 1620 were, by 
Table V-A, practically the same as his positions in A.D. 1988 (= A.D. 1620 + 368). 

For the years A.D. 1637 to 1644, Table V-B gives the positions of Mars and 
Saturn alone, and the position of any other planet can be found by applying a 
suitable cycle of recurrence. For instance, the successive positions of Jupiter 
in A.D. 1640 were the same as those in A.D, 1984 (=A.D. 1640 + 344). 

From A.D. 1656 to A.D. 1764, the Table V-B gives the positions of-all the 
planets except Venus because Venus’ cycle is two hundred and thirty-five years 
and for any year before A.D. 1765 inclusive, Venus’ positions can be found from 
Table V-A. Thus Venus’ positions in A.D, 1700 were the same as her positions 
in A.D, 1935 (A.D. 1700 + 235), which are given in Table V-B. 

For the years A.D. 1765 to A.D. 1999, both inclusive, Table V-B gives the 
successive positions of all the five planets for every ten days in the year with the 
corresponding dates of the European calendar. 


3. In applying any cycle of recurrence to any planetary position recorded in 
this Table, care should be taken to see that the day of the Indian solar year is 
not varied. For instance, suppose we want to find the position of Mercury on 
[st January 2500 B.C., we should first of all find out what day of the Indian 
solar year corresponded to Ist January 2500 B.C. We know from the Eye- 
table, section k, that in 2501 B.C. the Indian solar year began on February 21:09 : 
and from Hye-table, section q, that 1st January of 2500 B.C. was the 307th day 
reckoned from Ist March, 2501 B.C., or the 336th day reckoned from Ist Febru- 
ary, 2501 B.C. (remembering that 2501 B.C. was a leap year). Reckoned from 
21st February the Ist January 2500 B.C. was therefore the 316th complete 
day (= 336—20). Now, to find the year in Table V-B when Mercury had 
the same successive positions as in 2500 B.C. (or A.D. minus 2499), we apply 
one of the major cycles given at the beginning of Table V-A and proceed thus : 
4214 years minus 2499 = A.D. 1715. Mercury, on Ist January 2600 B.C, 
had the same place es on the 316th complete day of the Indian solar year A.D. 
1715— 16, i.e, by Table V-B) 321:8°, ‘ 
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4. It will not do in this case to take Mercur 


; ry'’s position on Ist January, 
A.D, 1715 according to Table V-B because though the successive positions of 


Mercury in 2501 B,C, were practically the same as his positions in A.D, 1715-16, 


still Ist January 2500 B.C. was a different day in the Indian solar year 2501 B.C. 


being then the 316th complete day, as we have seen, from what it was in A.D. 
1715-16, when, as we may see from 'l'able V-B, it was the 278th complete day. 


5. Table V-B gives the planetary positions for every tenth complete day in 
each Indian solar year. For intermediate days proportional parts should be 
taken. For instance, in the example last given, we required to know the place of 
Mercury on the 316th complete day of the Indian solar year A.D. 1715. 
Table V-B gives the following places :— 3 

A.D, 1715-16°310th complete day. Place of Mercury 3'2°3° 
3 320th a i 328°2° 


; Difference: 15°9° 
For 10 days Mercury’s place advances by J5°9° 
-. For 1 day Ss 1°59° 
-. For 6 days = - 6 x 1°59° 
= 9°54° or 9°5° nearly. 
We conclude that Mercury’s place for 316 complete days of Indian solar 
year A.D. 1715-16 was 312°3+-9°5 = 321°8°. 


6. Table V-B gives the places of planets on 0 day, on 10th complete day, on 
20th complete day, etc. The 0 day is always the day of commencement of the 
Indian solar year which is marked (1) in the head lines of the body of the Ephemeris 
for every year from A.D. 700 to A.D. 1950 by Arya as well as by Stirya Siddhanta ; 
(2)in Table II for every year from A.D. 0 to A.D. 2000 by Sirya Siddhanta; 
and (3) for all Siddhantas in their respective Eye-tables, sections k and n. 

7. Taking again the last example, the 0 day of A.D. 1715 was by Table Il or 
by “ Hphemeris, Vol. VII,”’ March 29°75. The 10th eomplete day would be 
March 39°75, ie., April 8°75; the 20th complete day, April 18°75; and so on. 
The 316th complete day of A.D.1715 was by Table V-B (vide entries against 
A.D. 1715), 2nd February + 6°75=February 8°75; whereas the 316th com- 
plete day of 2500 B.C. was January 1:09, because the year 2501 B.C. began on 
February 21:09 (see paragraph 3 supra). We conclude that the position of 
Mercury on January 1°09, 2500 B.C. (ie., at two hours after mean sunrise on 
st January 2500 B.C.) was the same as its position on February 7°75, ie., at 
aidnight between February 7 and February 8, A.D. 1716. The position was, as 
re have found already, 321°8°. 
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TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 


Day of I.8.Y. 


Eng. date.* 
Sat. 1617 
1618 


1619 


1620 
1621 
1622 


1623 


1624 
1625 
1626 


1627 


1628 
1629 
1680 


Eng. date. 
1631 


Eng. date. 
1632 
16383 
1684 


Eng. date. 
1635 


Eng. date. 
1636 
1687 Mars 
Sat. 


1638 
Sat. 


Mars .. 


woe 


Eng. date. ... 
1639 Mars ... 


Sat. 


Eng. date. ... 
1640 Mars .... 


Sat. 


1641 Mars 


1642 Mare . 
Sat. 


Eng. date. ... 
1643 Mars ... 


Sat. 


Eng. date. ... 
1644 Mars ... 


Sat. 
1645 Mars 
Merc. 
Sat. 


1646 Mars 


Mere. ... 


Sat. 


Eng. date. ... 
1647 Mars ... 
Mere. ... 


Sat. 


Mesh. Vreh. Mith. Kai. 


30 60 90 120 


10 


Ap 7 
23°3 
35°7 


48°7 
615 
747 
88°0 
101°5 
115'1 


1287 
1422 


155°6 


168°7 
181°5 
1941 


Ap 8 
206°3 


Ap 7 
218°2 
229'9 
241°4 


Ap 8 
252°5 


Ap 7 
263°8 


28'6 
274'8 


150 


20 


Ap 17 
24°6 
37°0 


49°9 


62°7 
75'6 
88°7 


101°9 


118°2 
128°5 
141°8 


1550 


168°0 
180°7 
193°3 


Ap 18 
205°5 


Ap 17 
2175 
229°3 
241:0 


Ap 18 
252°3 


Ap 17 
263°7 


35°F 


275°0 


2445 
286°1 


Ap 18 
49°6 
297°5 


Apl7 
281'9 
308°7 


635 
320°1 


306°1 
3316 


Ap 18 
774 
343'1 


Ap l7 
326°0 
3550 


923 
14°3 
69 


343°7 
29°1 
19°0 


Ap 18 
109°5 
38:0 
81:3 


Kan, 
180 


30 


Ap 27 
26:0 
38'4. 


51°1 


63°7 
765 
89°83 


102°3 


115°3 
128°4 
141°5 


164°4 


167°3 
180°0 
192°5 


Ap 28 
2048 


Ap 27 
2168 
228°7 
240°6 


Ap 28 
252°) 


Ap 27 
263°7 
42'8 
275°2 


245°1 
286'6 


Ap 28 


56°3 
298'0 


Ap 27 
287°6 
309°5 


69'9 
8211 


318°4 
332°7 


Ap 28 
83'°3 
344°3 


Ap 27 
333°7 
356°3 


97°7 
33°4 
82 


851'°4 
46°1 
20°4 


Ap 28 
1139 
46°3 
32°5 


Tul. 
210 


40 £50 
My 7 
27°73 
39°7 


28'°6 
41°0 
52.4 53°7 
66'3 
739 
91°4 


65°0 
77°6 
90°4; 
103°1 1040 
116°7 
129°1 
141'8 


116°0 
128°8 
1416 
1542 1542 
167°0 
179°5 
191'9 


166°7 
178°0 
191°3 


My 8 My 18 
2041 203°1 


My7 My 17 
2160 215°2 
2279 227°1 
239°'9  239°2 
My 8 My 18 
251-4 =250°8 


My7 My17 
263°2 262°7 


49°7 
2748 


56°6 
274'5 


244-9 
2864 286'2 
My8s8 My18 

63°06 9°7 
298°1 298°2 


My7 My17 
292°9 2981 
803°9 3102 


76-1 825 
321°6 322-2 
3205 827°4 
3334 334°] 


My 8 My18 

89°4 954 
845°2  346°1 
My 7 My17 
841'2 3488 
357°4 3585 


1G3°2  108°8 


243°5 © 


60 


My 17 My 27 


51'8 
9°4 


359°0 


59°83 


21°7 


My 8 My 18 : 


118°5 
45°4, 
33'9 


Vrech. Dhan, 


240 


68°3 
10°6 

e6 
66°2 
23°0 


128°7 
38°2 
35°83 


270 


70 


330 


80 


Jei6 
82'4 
450 


57°7 


70°3 
82'8 
951 


107°2 


119°4 
131°4 
143°3 


155'0 


166°8 
178°5 
190'°2 


Jel7 
201°8 


Je 16 
213°3 
225°0 
236'9 


Jel? 
248°7 


Je l6 
260°5 


169 
272°6 


235'9 
2849 


Jel? 
89°2 
297'3 


Je 16 
309°S 
309°8 


1015 
322°5 


347°6 
335°3 


Jel7 
113°7 
348°2 


Jel 
* 10°7 
o'9 


126°5 
80°9 
13°6 


28'6 
58°2 
26°5 


Jel? 

140°2 
61:3 
39°1 


Min. 


360 


© Note that citations in EKurepean writers between 5th October A.D, 1582 
Russia, tho NEW STYLE was introduced in A.D. 1582 by s bull of Pope Gregory XIII, by which the day following 4th October 1582, was declared 
Great Britain and its dependencies by an Act of Parliament in A.J). 1752 whioh declared the day following 2 September A.D. 1752 to be the 
work gives only English dates, but the reader will remember that, e.g., ‘a continental writer citing 15 October A.D. 1682 has in view the day 


90 


Je 26 
83'5 
46°2 


59'0 


ae 
841 
96°3 


108°5 


120°4 
132°2 
143°9 


153°4 


166'9 
178°4 
189°8 


Je 27 
201°4 


Je 28 
212°8 
2240 
236'1 


Je 27 
247°9 


Je 26 
259'8 


83°4 
2719 


2345 
284'8 


Je27 
95'8 
2969 


Je 26 
312°4 
3809°6 


107°9 
322'5 


353°9 
335°5 


Je 27 
119°9 
348°6 


Je 26 
17°6 
17 


132°5 
74°9 
14°6 


35°8 
69°0 
27°6 


Je 27 
145°9 
78°6 
40°4, 


Asvn, 


13°3 


100 


J1 6 
34°4 
47°3 


60°3 


73°0 
85°4 
97°7 


109°7 


121°7 
1334 
144°9 


156°3 


167°7 
178°9 
190°2 


J1 7 
201°4 


J1 6 
212°6 
224:0 
235°6 


J17 
247°3 


J1 6 
259'1 


90°1 
271°2 


2341 
283'°5 


J17 
102°3 


296'1. 


J1 6 
3138 
309-0 


1142 
322°0 


359'°8 
335°2 


J17 
126°3 
348°5 


J1 6 
245 
1:9 


138°7 
78°5 
15°1 


42°7 
83°5 
28°83 


J17 
152°1 
97°1 
41°4; 


Bhar. 


26°7 


110 


J116 
85°2 
48°4 


614 


74'3 
86°7 
98°9 


111°0 


123°0 
184'5 
145'9 


157'2 


168°5 
179°4 
190°5 


J117 
201°S 


J116 
212°6 
223°7 
235°1 


J117 
246°6 


J1 16 
258°4 


96°5 
270'5 


2349 
282°7 


J117 
108°5 
295°4 


Jil 16 
3133 
308'4 


120°6 
8215 


54 
334°9 


J117 
182°4 
348°4 


J1 16 
81:2 
21 


144°9 
89'°9 
15°5 


49°5 
100°8 
29°0 


J1 17 
158°0 
115°4 

42°3 


Krit. 
40:0 


120 


J1 26 
35°9 
19°6 


62-7 


75°5 
882 
100°3 


112°3 


1242 
134°7 
1470 


1581 


169°2 
J80°0 
190°8 


Ji 27 
201°7 


J1 26 
212°5 
223°5 
234°7 


Jl 27 
246°0 


Jl 26 
257°7 


1030 
269°7 


237°5 
282°0 


Ji 27 
115°1 
295°6 


J1 26 
312°2 
307°7 


126°6 
821°0 


10°6 
3345 


Jl 27 
188°9 
848'3 


J1 26 
37°5 
2°2 


1512 
105°2 
160 


56°1 
119°] 
29°7 


J127 
164°4 
133°4 

43°2 


Rohi. 
533 


_202°3 


130 140 


Au5 Auld 
36°2 
50°1 . 50°5 


634 643 
76°5 
89°2 

101°6 


775 

903 
102°9 
113'6 1149 
124°5 
1370 
148'2 


126°3 
138°4 
149°4 
159°2 160°3 
170'2 
180'9 
191°6 


171°3 
181°8 
192°4 


Au 6 Au 16 


202°9 


Au 5 
212'9 
223°7 
234-7 


2133 
223'9 
234'8 


Au 6 
245'8 


Au 16 
245°7 


Au 5 
257°4 


Au 15 
257'0 


109°5 
269°2 


115°9 
268°7 
240°6 
281'3 


244'8 
280°6 


Au 6 
121°4 
293°8 


Au 16 
127'8 
293°1 
Auld 
307°4 
3061 


139°7 
819°4 


Au 5 
309°9 
806'9 


133°3 
320°2 


15°3 
333'8 


19°2 
3840 
Au 6 
1451 
347°7 


Aa l6 
1516 
34.7°2 


Aud 
43°7 
18 


Auld 
49°7 
1:5 

1576 


122°8 
159 


164°0 
140°8 
15°8 
62°7 
137°6 
29°9 


69°1 
1545 
30°2 


Au 6 
1706 177°) 
1493 161°6 

436  44°0 


Mrig. Ardh. 
66°7 80:0 


Au 25 
36-5 | 


Aun 15° 


Anu 26 
—168°1 


Au 16 


Punar. 


150 160 170 
S$ 14 
36°9 
51-0 


65'1 


785 86791 
91°5 
1041 


1162 


1281 
139°5 
150°7 


161°4 


172°3 
182°7 
1931 


Au 26 
203°4 


Au 25 
2138 
224°2 
2348 


Au2s S$ 5 
245°6 


Au 25 
256'6 


122-2 
268°1 


249°5 
280'0 


Au 26 
134°1 
292°4 


Au 25 
305°4 
306°2 


145°9 
318°6 


22°38 
332°3 


346°6 


Au 25 
55°2 
ll 


170°4 
158°8 
15:7 


75°1 
169°7 
30°3 


An 26 
183°6 
1669 

44°5 


93°3 


and 13th September A.D. 1752 may differ by 10 or 11 days 
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V-B. 


Wars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656—A.D.1999 ; 
Saturn, A.D. 1617—A.D. 1999. 


180 190 200 210 220 230 240 250 260 270 280 290 306 310 320 330 340 350 360 


$24 04 014 024 N3 N18 N23 D8 Dil3 D 23 Ja 2 Jal2 Ja22 F1 Fill F 21 Me3 Mri18 Mr28 
859 3553 346 358 33:0 322 313 307 «3801 295 1618 295 294 298 299 304 309 31:9 32:8 23°8 
510 504 «6499 494 486 473 469 462 454 446 1619 443 44:0 436 439 441 444 461 45°9 46°7 


659 657 654 65:0 643 636 629 620 61:2 603 1620 597 591 585 585 584 583 58:9 595 60:0 
e Mr 3 Mr13 Mr 23 
801 801 S801 801 795 789 784 775 7 759 1621 751 744 76 783 73:0 72:7 72°9 =73°2.-73'°5 
93:9 O41 943 946 944 941 937 92:9 921 914 1622 907 898 889 884 87:9 873 873 872 871 
107°0 1075 1081 1085 1085 1084 1084 1079 1073 1066 1623 1058 105°:0 1041 1034 1027 102-0 101-7 1014 1010 


119°6 1203 121°0 1217 1220 1222 1224 1220 121°7 1214 1624 120:7 120°0 1192 1184 117°6 116-7 1162 115°7 1161— 


1316 132°6 133°5 1344 1849 184-4 1858 185°7 185°7 1355 1625 1348 1343 132°6 132°8 132°0 131°2 13805 129°8 1291 
143-3 1443 1454 1434 1475 1478 1484 1485 1486 148% 1626 1484 1480 1476 1468 1460 1453 1445 143-7 142-9 
1545 1556 1576 1578 1586 1594 1603 1607 1611 1614 1627 161-2 1611 160°8 1602 1596 159:0 1582 157-4 1565 


1652 1664 1676 1687 169°7 1707 171'7 1723 172°7 1788 1628 173-4 1735 1735 178:0 1726 1721 171°3 1707 1698 


1758 1770 1782 1795 1805 1816 182°7 1834 1841 1849 1629 185:1 1854 185° 185°8 185-0 1847 1841 188:3 182°7 
1862 1874 1836 1898 1909 192°0 1931 1939 1948 1957 1630 1962 1967 1971 197:0 1969 196-9 1963 195:7 195-2 
1963 1975 1987 1998 2010 2022 2033 2043 2053 2062 1631 2069 207°5 208-1 2083 2085 2085 2081 207-8 207:3 


$25 05 015 025 N4 N14 N24 D4 D14 D2 Ja 3 Jalg Jag F 2 F12 ¥F22 Mr 3 Mr13 Mr 23 
2062 2075 2086 2097 2109 2121 2133 2143 2155 2164 1632 2172 2179 2187 219°0 2194 2197 2196 2195 2191 


$24 04 014 O24 N3 N13 N23 D383 DI18 D 28 Ja 2 Jal2 Jat2 EF 1 Fill F 21 Mr3 Mri18 Mr 22 
216°4 2175 2185 2196 2209 2222 2234 224°5 2256 2267 1633 227°5 2283 229°2 2296 220°] 2305 230°4 2304 230°4 
226°2 227°2 2282 . 2293 230°5 231°7 2328 2339 235°1 236°2 1634 237°2 238°2 2395 2398 2405 2412 241°4 2416 241-7 
2364 2873 288°2 2391 240°2 2413 2425 243°7 2449 246°0 1635 24771 2481 2492 250°0 250°9 251°7 252:1 2525 252-9 


825 05 015 02 N4N14 N24 D4D14 D 24 Ja 3 Jal3 Ja28 EF 2 F 12 F 22 Mr 8 Mri3 Mr 23 
2467 247°5 2483 2490 25071 251°2 2523 2535 2547 25583 16386 2569 2580 2592 2601 261°0 2820 2626 263:1 263°7 


$24 04 014 02 N3 N18 N23 D8 D138 D 23 Ja 2 Jal2 Ja22 F 1 Fil F2t Mr3 Mri3 Mr 23 
2571 257°8 2584 2591 2601 2611 262] 2633 2645 2656 1637 2668 2680 2691 2701 2711 2722 2730 273:7 2744 


1410 147°2 1534 159°4 165°5 1716 1775 1833 1893 1950 1638 2008 2062 211° 2169 221°9 2263 231:2 2352 2389 


2680 2685 2690 2695 270°4 271°3 2722 2733 2743 275-4 2766 277°3 2789 280°0 281:°2 2823 2832 2841 2856 
2665 2729 279% 2863 2933 38002 3074 38145 321°7 3289 1639 3361 3434 3505 3573 46 116 187 255 324 
279°3 2795 279°8 2802 231:0 2819 2825 2836 284°7 285°7 286°9 2881 2894 2906 2918 2929 2939 2949 295-8 
825 05 015 025 N4 N14 N24 D4 D4 D 2% Ja 3 Ja13 Ja23 F 2 12 F 22 Mr3 Mr 13 Mr 23 
153°2 159% 1659 1721 1785 1848 1911 1975 2039 2101 1640 2166 2229 2292 2357 242:0 2482 2546 260:8 267°0 
2911 291-2 291°3 291°3 291°9 2926 293-2 2942 295% 2961 207°3 2985 299°6 3008 3020 3803°3 3044 305°5 3067 
824 04 014 024 N3 N13 N23 D3 D138 D2’ Ja 2 Jal2 Jag? F1 F11 F 21 Mr 3 Mr 13 Mr 22 
3066 309°3 313°1 317:2 8221 327-3 3326 3384 3443 3504 1641 3566 29 91 4155 217 282 3845 410 473 
3037 303°  303°3 303° 303°5 3038 3043 3052 3061 306-9 308°0 3809°1 310°3 3116 3129 3141 3154 8166 317-7 
165°3 171-7 1782 1849 1914 1981 2046 211°3 2181 2249 1642 2318 2388 245° 2527 2596 2667 2739 281:0 2881 
3164 3161 3157 3163 315°5 315°7 3160 3166 317:3 318-0 319°] 320°2 321-2 322°4 823° 3249 326-2 3275 3298 
237 216 4191 161 4147 +4186 4133 144 166 194 1643 226 2267 3813 357 409 461 515 571 626 
329-9 3294 3289 8283 3283 3282 3282 3287 3292 829:7 380'7 3317 3826 3838 835°0 3362 337°5 3388 3401 
$25 O05 O18 02% N4 N14 N24 D4 Dis Dw Ja 3 Jal3 Ja23 F 2 F12 ¥ 22 Mr 3 Mr 18 Mr 23 
1777 1842 1908 1976 2044 211°3 2182 225°3 2324 2396 1644 2468 2541 2614 2688 2763 283°S 2914 2990 38068 
3441 843°4 342°7 841°9 341°6 3413 3411 841°4 3417 342°0 342°7 3435 3443 345°4 3465 3477 349°0 350°3 351°6 
S24 04 014 024 N38 N13 N2 D3 D138 D2 Ja2 Jal2 Jag22 Fl F11 F2t Mr3 Mr13 Mr 23 
694° 730 757 ‘(U4 784 777 ‘759 728 6938 657 1645 633 619 618 629 649 680 714 7355 798 
a589 3580 8572 3563 355°8 355°3 3548 3548 3549 38549 365°5 3561 3567 3577 8587 3598 10 22 3:5 
190°4 1972 2041 211-1 2181 225°3 2325 280°S 2472 2647 1646 2621 2696 2773 2851 2928 3007 3085 3163 3242 
1982 198'4 1909 1878 1947 2070 222-7 2400 2574 2744 289'6 3008 3049 2901 2934 297°3 8084 3243 Salo 
188 190 122 113 106 O99 93. 90 S87 8&4 — 88 92 95 104 112 %120 132 44 156 
. 7-4 1021 1066 1100 1130 1154 1164 1167 1155 1647 1131 1098 1058 1022 994 979 977 988 1010 
1770 wes 1762 1875 2025 2196 2368 253°9 2695 2821 2880 2845 277°6 2786 288:0 3026 820°0 338-3 3569 
290 282 275 268 259 2251 243 238 2232 227 22:8 228 229 226 243 249 259 27:0 380 
Zi % F ‘ fF 22 Mr 3 Mr13 Mr 23 

2, 06 015 023 N4Nil4 NM 104 D4 DWH Ja 3 Jal$ Ja23 F 2 F i2 3 0 
047 210°8 2180 2250 2323 239:7 2471 2547 2623 2701 1648 2787 2856 2034 8013 3092 317°0 325:0 3328 3406 
1578 1680 1825 1989 2163 233°4 249°5° 2630 2709 269°7 2623 2606 26823 281°7 2982 3163 3846 3527 eR 


442 436 430 423 414 406 397 39:0 883 376 874 872 870 873 877 380 389 3e8 40-7 
Mag. P. Phal. U. Phal. Hasta, Chit. Svati. Vise. Anur. Jyesh, Mula. P. Ash. U. Ash. Srav. Dan. Satab. P. Bhad. U. Bhad, Revati. 
1333 1467 1600 1733 1867 2000 2133 9267 2400 2533 2667 2800 °2938 3067 3200 3333 3467 3600 


i i i i i ies i 1 sept the Pritish Isles and 

e citations of the same days in English wfiters for the following reason, In all countries in Europe, except | ‘itish Isl ‘ 
1006 peg t5th October 1682, ten phere helew dropped, and A.D, 1700 was declared to be not a leap year. Similar changes wore introduced into 
14th September A.D. 1752, eleven days being dropped, In either case there wae no interruption on the week-day reckoning. The present 


which in England was still called the 5 October 1582, following the old style. 


384 


Day of I.8.Y. 


Eng. date 
1648 Mars 


ee 


Mere, ... 


Sat. 


1649 Mars 


Mere. ... 


Sat. 


1650 Mass ... 
Mere. ... 


Sat. 


Eng. date 


1e51 Mars ... 
Mere. .. 


Sat. 


Eng date. 


1652 Mars ... 


Merc. 
Sat. 


1653 Mars 


eee 


Mere. ... 


Sat. 
1654 


Mars . 


Merc: <<. 


Sat. 


Eng. date. ... 


1655 


Mere. . 


Sat. 


Eng. date 


Mars ... 


1656 Mars ... 
Mere. . 


Jup. 
Sat. 


1657 Mars ... 
Mere. .. 


Jap. 
Sat. 


Eng. date 


1658 Mars ... 
Mere. ... 


Jup. 
Sat. 


1659 Mars 


Mere, ... 


Jup. 
Sat. 


Eng, date 


1660 Mars ... 


Mere. 

Jup. 

Sat. 
1661 Mars 
Jup. 
Sat, 


Eng. date 
1662 Mars 


Mere;..;.s 


Merc, ... 


Jup. 
Sat. 


1663 Mars 


Mere. ... 


Jup. 
Sat. 


Mesh, Vrsh. Mith. Kat. 
90 


80 ~=—- 60 


120 


TABLE V-B.—GEOCENTRIC 


40 


My 7 
152 
17'6 
46°5 


37°6 
168 
591 


30'2 
28:7 
7137 


My. 8 
1648 
44:0 
84°5 


My 7 
441 
56°5 


27°3 


2178 
57:3 
J10°1 


577 
313 
122°8 


My 8 
278:0 

14°3 
135-7 


My 
G1: 
21'3 
26°6 
148°4 


7 
1 


3109 
352 
53'2 

161-1 


My 8 
841 
49'8 
80'0 

1737 


333°6 

59°1 
106:°7 
1861 


My 7 
97°8 
49°9 

184°6 

198 4 


8523 

20'1 
1640 
210°5 


My 8 
112°5 
15°9 
197°7 


222'5 


26°7 
232'8 
2851 2343 


Tul. 


210 240 


50 


My 17 
22'6 
25°0 
47°S 


1415 
33°3 
60°4 


37°3 
AT'5 
730 


My. 18 My 28 


166°3 
62'3 
85:6 


My 17 
51:2 
70°2 
98°3 


2147 
57'0 
110°8 


645 
288 
123'4 


My 18 
281°] 
27'4 
1360 


My 17 
775 
391 
29°0 

148'5 


317°4 
54°2 
55°2 
160'9 


My 18 
90'3 
66'8 
821 

173°3 


340°9 

68'3 
107'9 
185'6 


My 17 
103°6 
42:9 
135°4 
197°7 


359'8 

25'3 
164'6 
209°7 


My 18 
117'7 
31°6 
196°7 
221°7 


o>) 


’ 
4 
4 


6 
5-6 


© 


230°3 
233°5 


Vrsch. Dhan. Mak. 


270 


60 


My 27 
300 
39'3 
492 50°5 


1459 
516 
61:7 


445 516 
666 
742° 


168°9 
78°6 
86°8 


My 27 
58:0 
771 
99°2 


212°6 
46°8 
1115 


71:2 
362 
123°9 


My 28 
°83'2 
43°8 
136° 


My 27 
839 
581 
313 

148°5 


823°7 
72:6 
58:2 
160°7 


My 28 
96'5 
80°6 
84-0 

172'9 


Jel7 
1089 
85°6 
88:6 
L731 


848'4 

68'2 
109°8 
1850 


2°4 
59°5 
113°7 
184'8 


Je 16 
121°4 

OL 
139'0 
193°4 


My 27 
109'5 
39°6 
136°5 
1971 


74 
87°7 
164°4, 
203'0 


219 
72°2 
165°6 
208°1 


Jel? 
134°6 

87°5 
1S4°7 
219°7 


My 28 
123°3. 128°7 
49'6 
195°5 
221°0 


23°9 
646 
230°1 


232°8 


38°4 
99'3 
227°6 
2314 


82°98 
228'4 
232'1 


Kum. Min. 


800 330 86360 


PLACES 


Asyn. Bhar. 


90 100 


Ji 6 
582 
111°4 
543 


Je 26 
513 
93°2 
531 


1671 
121°6 
671 


1613 
106°5 
65'8 


721 
1146 
79°5 


J1 7 
185°6 
85'8 
92°1 


65'4 
1117 
78°2 


Je 27 
180°6 
91'9 
90°8 


J16 
85:1 
784 
1043 


Je 26 
78°3 
68°7 

102'9 


2123 
720 
1149 


2146 
889 
1162 


90°9 
84°5 
126°7 


97°4 
103'2 
127°9 


Je 27 
2840 

99°5 
138°5 


J17 
281°8 
1168 
139°6 


Je 26 
3103°1 
llu4 

37°83 
1501 


J16 
109°5 
128°8 

39°9 
1511 


341°3 
107°0 

65'2 
161°6 


346°3 
102°5 

675 
162°4 


Je 27 
115:2 
785 
90°9 
1731 


J17 
121°5 
79°3 
93°1 
1736 


9°3 
67°7 
1158 
1845 


15'9 
819 
118°0 
184°9 


Je 26 
127°5 

76°6 
140°6 
1960 


J16 
133°7 
948 
142°4 
196°2 


86:0 
109°5 
167°6 
207'6 


28'9 
91°0 
166'4 
207°6 


Je 27 
140°7 
1042 
194°7 
219°0 


J17 
1465 
120°7 
1950 
2188 


45°5 
112°0 
226'8 
230°6 


52°2 
1176 
225°3 
230°2 


133 .26°7 


OF PLANETS 


120 


JI 26 
715 
142'1 
56'5 


110 


J1 16 
649 
1282 
55'4 


1729 
131'3 
68°3 


179:0 
131°6 
69'5 


&5°4 
103°7 
82°2 


78:7 
108°5 
80°8 


J117 

1910 
88°7 
93°4 


Jl 27 
198°8 
100°1 

948 


J1 16 
917 
93°7 

105'6 


Jl 26 

98:0 
110°9 
106°9 


222°0 
125'5 
118°7 


2180 
107-1 
117'5 


1039 
1215 
129°1 


110°3 
138°2 
130°4 


J1 27 
274°2 
141'2 
141°9 


J117 
279°3 
1315 
140°7 


J1 26 
122°1 
L191 

43°0 
153°0 


J1 16 
115°7 
1249 

41:5 
1520 


350°6 
965 
69°8 
1632 


3541 
98°6 
718 

1640 


J1 17 
127°8 
890 
95°5 
1742 


Jl 27 
1341 
102°9 

97°7 
1749 


22'2 
98'8 
1199 
1853 


28'5 
1169 
12271 
185'0 


J1 16 
139'9 
1134 
14.4°4 
196°4 


Jl 26 
1463 
131°4 
146°4 
196°7 


42°7 
126°7 
169'1 
2075 


49°5 
141°6 
170°6 
207°5 


J1 17 
152°8 
132°3 
195°6 
2186 


J1 27 
1591 
13571 
196°5 
2185 


59°0 
1133 
225°6 
229'8 


65°9 
106°7 
225°6 
229°4 


40:0 63:8 


130 140 


Au 5 Au 15 
781 847 
149°3 1479 
672 86579 


185°3 
1249 
70°4 


1917 
1217 
713 


98°4 
121°1 
844 
Au 16 
208'9 
132°6 
97°2 


91'8 
108'2 
83:3 


Au 6 

202°7 

115°3 
96:0 


Aud Au 15 
1046 111°0 
sy dott amas WY al 
108'2 109°4 


2267 
143°1 
120°0 


231°8 
15S°0 
121°3 


1167 
1§2°0 
131°7 


12371 
158'6 
133°0 


Au 6 
275°7 
142°0 
143:°1 


Au 16 
275°4, 
1348 
1443 


Au 5 
1285 
1140 

444 
1542 


Au 15 
1349 
1186 

45'3 
155°4 


356'8 
1101 

73°5 
1651 


358°3 
125°0 

75-2 
166:2 


Au 6 
140°4 
12U'7 
1000 
1758 


Au 16 
1468 
138°8 
102-0 
1768 


34°3 
135°2 
1246 
185'8 


39°9 
152°6 
1265 
387°4 


Au 5 
152°6 
147-9 
148°5 
197°4 


Au 15 
1589 
161°7 
150°6 
198°1 


56:0 
150°6 
172°4 
208'0 


62°1 
15S 
1748 
208°5 


Au 6 
165'8 
129°1 
197°6 
218°8 


Au 16 
1717 
124°0 
199°3 
2191 


72'3 
109°0 
2260 
229°6 


78°7 
120°0 
226°6 
229'8 


667 800 


150 


Au 24 
909 
140°3 
28'6 


1983 
1288 
723 


1046 
136°5 
85'5 


Au 26 
215°3 
150°6 

98°4 


Au 25 
1174 
1642 
110°7 


237'5 
171°4 
122°7 


129°4 
157°7 
1842 


An 26 
277°0 
1815 
145°6 


Au 25 
141°4 
130°6 

461 
1566 


8585 
142°2 

769 
167°3 


Au 26 
153'2 
156°6 
1043 
177°8 


449 
168'3 
128'8 
188'3 


Au 25 
165°5 
1689 
182°'8 
198°7 


682 
144°0 
176°4 
209°0 


93°83 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


160 


58 4 
971 
139°7 
58°8 


205°1 
1416 
727 


1108 
153'8 
86:2 


$5 
222'0 
168°3 

99°3 


8 4 
123°7 
179°2 
irs 


243°5 
1766 
1238 


135°7 
150°0 
135°4 


$5 
279°4 
138°2 
146°9 


84 
147°6 
146°1 

46'4 
157°9 


357°2 
160'0 

78°3 
168°5 


85 
159°7 
173°0 
1061 
179°0 


49°3 
180°7 
1312 
189°4 


8 4 
172:0 
167°4 
1550 
199°7 


73°9 
141°8 
178°4 
209°9 


85 
185:1 
140°4 
202°4 
220°1 

9123 
1518 
2287 
230°5 


106°6 


170 


8 14 
1029 
1478. 

58°9 


2118 
157°6 
731 


117-1 
1715 
869 


8 16 
228°9 
1847 
100°2 


814 
129°7 


189°8 


112°8 


249°8 | 
172°3 
1249 


1806 
2108 


8 15 
191°7 
155°6 
204°4 
220°9 


972 
189-5 
230+1 
2311 


Krit. Rohi. Mrig. Ardh. Punar, Push. Asles. 


120°0 


V-B—cont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 


TABLE V-B.—GEOCENTRIC PLAOGES OF PLANETS 


Saturn, A.D. 1617—A.D. 1999—cont. 


180 


8 24 
108°9 
1621 

59°0 


2188 
174°7 
73°6 


123°1 
1891 
87:6 


8 25 
.235°9 
198°8 
301°5 


8 24 
1860 
192°6 
113°3 


256"4 
165°6 
126°1 


148°3 
157°7 
137°9 


8 25 
287-2 
167°1 
149°4 


8 24 
160°5 
180°7 

461 
160°4 


353-2 
194°2 

803 
1710 


8 25 

172°6 
199°0 
109°4 
181°3 


56°3 
184°3 
185°0 
1916 


8 24 
185°2 
158°6 
159°4 
201°7 


846 
160°7 
182'8 
211°6 


8 25 
198°5 
171'8 
206°5 
221°6 


1028 
187°1 
281°6 
231°7 


Mag. 
133°3 


190 


O 4 
1147 
1783 

586 


225'9 
192°3 
73°5 


129°0 
2048 
87°7 


O05 
242°9 
207'4 
101°5 


04 
14.2°0 
186°4 
114-4 


263°1 
167°2 
126°9 


1547 
1715 
188'9 


05 
292°0 
1842 
150°5 


O4 
166°9 
198°3 

45°6 
1615 


849°9 
208°0 

80°6 
172°2 


05 
1793 
2015 
110°9 
182°5 


58°4 
1748 
137°0 
192'8 


04 
1919 
166°6 
161°6 
202°9 


89°2 
176'4 
185°0 
2127 


05 
205°4 
189°3 
208°5 
222°7 


108'4 
203'5 
283°4 
232°6 


Bs Phal. 


146°7 


200 


O 14 
12071 
195'8 

58'3 


2331 
209°4 
73°3 


1848 
217°7 
87°8 


015 
250°2 
207°5 
101°8 


O 14 
148°2 
1811 
1151 


270°1 
177°3 
127°7 


1608 
187°6 
139'9 


O15 
297°6 
201°9 
151°8 


014 
173'5 
214°0 

446 
162°6 


348°7 
216°7 

81:0 
173°4 


015 

1860 
1951 
111°9 
183°7 


59°5 
1763 
1390 
1940 


014 
198°8 
180°8 
163°6 
204'1 


93°4 
193°4 
187°1 
213°8 


015 
2123 
207'6 
2106 
223°7 


113'7 
2172 
235°4 
233'6 


U, Phal. 


210 


O 24 
1253 
2129 

57°8 


240'4 
2244. 
732 


1415 
2239 
87'9 


O 25 
25774 
1998 
102°2 


O 24 
154-1 
1849 
115°8 


277°1 
1915 
128°6 


1661 
205°'0 
140°9 


O 25 
303°1 
218°5 
152°7 


O 24 
179-7 
226'6 

43°4, 
163°8 


348°5 
216-1 
80°7 


1746 | 


O 25 
192°6 
190°8 
1129 
1850 


59°1 
186°5 
140°3 
195°1 


0 24 
205°7 
196'8 
165°6 
205'2 


97°0 
210'9 
189°3 
2150 


O 25 
219°6 
22382 
212°9 
224°7 


1185 
925°4 
237°5 
284'6 


160°0 


220 


N 3 
130°2 
229'5 

57:0 


247°8 
235'9 
72°5 


146°1 
221°8 
87°5 


N 4 
2659 
197'0 
102'0 


N3 
360°1 
196'8 
115°9 


2844 
2080 
129°0 


173°3 


2223 


1416 


N 4 
309°2 
233°7 
153°4 


N3 
186-2 
233°1 

4.2°0 
1647 


349°7 
208'8 

80°4 
175°6 


N 4 
199°3 
194°5 
113°4 
186°1 


575 
200°7 
141°7 
196°3 


N38 
212'8 
214'1 
167°5 
206°4 


100°0 
2276 
1915 
216:2 


N 4+ 
226°8 
235°9 
2151 
225°9 


123°2 
2253 
239°4 
235°8 


Hasta, 
173°3 


230 


N 13 
1349 
243'9 

56:2 


240 


N 28 
139'0 
2634 

55'4 


255°4 
239'5 
71'8 


263'0 
235'2 
713 


1515 
213°8 
871 


156'8 
213°4 
86'6 


N 14 
272°4 
203°4 
101'9 


N 24 
280°0 
216'4 
101'8 


N 13 
165'9 
211°8 
116°0 


N 23 
1718 
228°1 
116°0 


2991 
242°5 
129°7 


2918 
225°4 
129°3 


185'8 
253°1 
142°6 


179° 
238°6 
142°2 


N 24 
321-7 
248°7 
1549 


N 14 
8154 
244°8 
154°1 


N 23 
199°5 
222°8 

39°4 
166°5 


N13 
1929 
230'5 

40°1 
165°6 


3545 
212°9 

73°4 
1776 


351°7 
205°4 

79°5 
176°6 


N 24 
2129 
220°6 
1137 
188°3 


N 14 
2061 
205°8 
113°8 
187°2 


51°7 
234'5 
143'9 
198°6 


54°7 
217°3 
1431 
197°3 


N 28 
226°7 
247°9 
170°6 
208'7 


N13 
219'8 
231'4 
169'1 
207'6 


103°0 
2542 
195°5 
218°6 


10271 
242°7 
193°6 
217°5 


N 24 
2413 
239°5 
219°5 
228'2 


N 14 
283°9 
241°9 
2173 
227°1 


1309 
215'0 
2441 
238°1 


127°2 
2178 
2419 
2370 


Chit, Svati, 
186°7 200°0 


250 


D3 
142°6 
2549 

546 


270°7 
228°6 
70°4 


1614 
221°3 
83'8 


D 4 
287°8 
2382-1 
101°] 


D3 
177°5 
246°0 
115°4 


3066 
258°8 
129°5 


1919 
263'0 
142°6 


260 


D 18 
145°7 
248°3 

538 


278°5 
2311 
69°5 


1663 
236°2 
85:0 


D 14 
295°5 
249°1 
100°4 


D 13 
183°) 
263°1 
115°] 


313°9 
2721 
129°3 


198°0 
2640 
142°7 


D114 
335°0 
237°4 
155°4 


D13 
212'6 
231°5 

371 
167°4 


20 
241°2 
76°0 
178'8 


D 14 
226°9 
255'1 

12°6 
189°9 


46°2 
268:9 
144°8 
200°4 


D 13 
241°3 
272°0 
173'2 
210°7 


101°3 
252°4 
199°3 
220°8 


D 14 
256°3 
231°3 
223'8 
230°4, 


135'6 
234'6 
248°7 
240°3 


270 


D 23 
147°7 
244°1 

53'0 


286°2 
2416 
68°7 


170°7 
252'3 
84°3 


D 24 
303°2 
2667 

99°7 


D 23 
188°7 
278°9 
1146 


321'4 
280'2 
129'0 


204'3 
257°2 
142°7 


D 24 
B41°5 
240°0 


155°7 | 


D 23 
219°1 
245°5 

36°83 
167°9 


65 
258'5 
746 
179°6 


D 24 

233°8 
272°4 
111°6 
190°7 


45'1 
281°6 
144°7 
201'4 


D 23 
248°7 
278°4 
1742 
211°8 


984 
246°5 
200°9 
221°9 


D 24 
263'9 
240°8 
225'9 
231°6 


136'6 
250°6 
250°9 
2415 


1649 


1650 


1651 


1652 


1653 


1654 


1655 


1656 


1657 


1658 


1659 


1660 


1661 


1662 


1663 


1664 


280 


Ja 2 
148°9 
249°0 

52°6 


294°1 
2563 
63°0 


174°4 
269°8 
83°5 


Ja 3 
311'0 
283°6 

98'8 


Ja 2 
194°0 
291°4 
113°8 


328°8 
279°4 
128'8 


210°4 
253°3 
142°2 


Ja3 
348'2 
251°0 
155'4 


Ja2 
225°8 
261°8 

36:0 
167°8 


11°3 
276°0 
733 
179°8 


Ja3 
240°8 
288°2 
110°5 
192:1 


45°0 
289'6 
144°3 
201°9 


Ja 2 
256°0 
266°7 
174°7 
212°4 


94°5 
249°6 
202°4 
222'8 


Ja 
271°5 
254°7 
238°0 
2323°6 


186°5 . 


267°8 
253°1 
242°5 


290 


Ja 12 
148:7 
261'4 

52°1 


302°0 
27381 
67°3 


1778 
287°6 
82°7 


Jal3 
318°7 
299'0 

97°9 


Jai 22 
198°9 
297°5 
1130 


336'2 
271°7 
127°6 


2166 
258'8 
1417 


Ja 18 
3549 
266'9 
155'1 


Ja 12 
232°7 
279°7 

35°8 
167°'8 


165 
293°2 
72°3 
1800 


Ja 13 
2481 
801°0 
109'0 
191'4 


46°2 
288°7 
143°8 
202'°4 


Ja 12 
268° 4 
262°6 
175°1 
213'1 


90'9 
260'3 
203 3 
223°6 


Jal3 
279°3 
271°1 
229'°7 
233'6 


186°2 
285'6 
265'3 
248°5 


300 


Ja 22 
147°3 
277'1 

516 


309°9 
291'1 
66'5 


180°4 
304°6 
81°8 


Ja 23 
326'3 
310°6 

97°1 


Ja 22 
203°9 
294°3 
112'3 


343°6 


269'9 
127°0 


222°7 
2709 
141°2 


Ja 23 
15 
282°'9 
154'9 


Ja 22 
239°4 
297°2 

36'1 
167°7 


21°9 
308°7 
714 
180° 


Ja 28 
255°2 
307°2 
107'8 
190'8 


48°4 
281°4 
142°9 
203'0 


Ja 22 
271°0 
267°6 
175'0 
218°9 


87'7 
275°2 
204°2 
2245 


Ja 28 
2871 
288'9 
231°3 
2846 


1819 
803°0 
257'3 
2446 


310 


F2 
8'3 
300°8 
154°2 


Fil 
246 0 
314°3 

36'9 
167°1 

27'4 
320°4 

70°7 


179°7 


F2 
262°5 
303'8 
106°7 
1916 


51:2 
279°4 
141'8 
203°0 


Fil 
278°6 
280°5 
174°5 
2142 


85:2 
292'3 
204°9 
2249 


F2 
294°9 
306°7 
232°8 
235°1 


1284 
318°4 
259°3 
245°3 


Visa, Anur. Jyesh, Mula, P. Ash, U, Ash, Brav. Dan. 
213°3 226:'7 240°0 253°8 


266°7 


280'0 293°3 3067 


320 


Fill 
140°9 
312'8 

518 


325°5 
325'8 
66:1 


182'6 
829°7. 
81°0 


F 12 
8419 
809°5 

95'9 


Fill 

212°6 
288'0 
110°7 


3581 
291'6 
125°5 


2346 
3040 
139°6:; 


F 12 

150 
318°6 
153'5 


Fil 
252°8 
329°2 

87°9 
166°6 


32°9 
324'9 
70°7 
179'8 


F 12 
269°7 
296°8 
105'3 
191°4 


54°7 
287°4 
140°3 
203°1 


Fill 

286°4. 
2963 
1741 
2144 


845 
310°3 
205'3 
225'3 


F 12 
302°8 
8240 
2342 
285°7 


124°5 
330°4 
261'2 
246°1 


1999 ; Jupiter, A.D, 1656—A.D. 1999; 


33U 


F 21 
1375 
830°6 

518 


333°4 
339-9 
660 


1819 
332°1 
80°5 


F 22 
349°3 
303'4 

96'2 


F 21 
216°5 
2979 
109°9 


54 
308°0 
124°7 


240°5 
322°5 
138'8 


F 22 

215 
335'8 
152°7 


F 21 
2596 
339'6 

38'8 
166'1 


38°8 
319°6 
70°5 
179°0 


F 22 
277'3 
297°9 
104°3 
191°3 


58°5 
801°1 
189°3 
203°2 


F 21 
2941 
3142 
173°0 
214°6 


84°8 
3286 
205'2 
225'6 


F 22 
310°6 
339°3 
285°1 
236'°4 


1210 
3349 
263°2 
246°9 


385 


340 350 


Mr3 Mri13 
1340 1381°0 
347°4, 10 

525 53:2 


3412 
349°2 
66'4. 


348°7 
349'3 
66°7 


179'8 
825°8 
806 


176°4 
821°1 
80°6 


Mr3 Mr 18 
3568 44 
207'°0 318°8 
95°0 9948 


Mr8 Mr 13 
2198 222°2 
312°5 3300 
109°5 109°1 


19°6 
344°7 
123°5 


12°4 
8261 
124°1 


251°8 
357°4 
187°4 


246°1 
340°4 
137°] 


Mr 3 

28:2 
350°2. 
152°0 


Mrl13 Mr 23 

84°8 41°4 
3598 = 00 
151°2 150°4 


Mr 18 Mr 23 
2735 280°4 
335°9 831'8 

42°70 43°6 
1645 1637 


50°6 = 565 
316°8 328°6 
W217 = =(72°5 
1774 +=1768 


Mr 2 
2665 
342°4 

40°3 
165'3 


44°8 
3140 
70°9 
178°2 


Mr 14 Mr 24 
292'1 299°8 
307°9 38226 3899 
103'°7 103°4 108:2 
190°'7 190°1 189°5 
Mr 3 Mri13 Mr 23 
631 67°83 72:8 
817°8 3361 854°5 
187°7 186°6 185°7 
202°7 202'2 201°7 


Mr 4 
2847 


Mr3 Mr 13 Mr 23 
801°9 809°7 317°4 
882°5 350°6 75 
1719 1706 169°4 
214°4 214°0 213°8 


86°4 
345'4 
204'9 
225°7 


890 92°11 
04 101 
2044 2038°4 
225°y =-225'3 


Mr 14 Mr 24 
8265 3343 
3529 3465 

2360 23683 2863 
236-5 236°6 236°6 
Mr3 Mril3 Mr 23 
118°7.. 1:17:82 
380'L 3240 827°3 
2648 2061 2672 
¥47°2 2474 2477 


Mr 4 
3185 
350°3 


Satab. P, Bhad, U. Bhad. Kevati. 


320°0 


3333 


846°7 a60°0 


¥s 


386 


Day of I.8.Y. 


Eng. date 
1664 Mars 


Mere. .. 


Jup 
Sat. 


1665 


Jup. 
Sat. 


Eng. date . 
1666 Mars .. 
Mere. ... 


Jup. 
Sat. 


1667 Mars 


Mere. .. 


Jup. 
Sat. 


Eng. date . 


1668 Mars 
Merc. 
Jup. 
Sat 


1669 


Jup. 
Sat. 


Eng. date . 
Mars ... 


1670 
Merc. 
Jap. 
Bat. 


1671 
Merc. 
Jup. 
Sat. 


Eng. date . 


1672 Mars 


Merc, ... 


Jup. 
Sat. 


1673 


Jup. 
Sat. 


Eng. date .., 
Mars ... 
Merc. .. 


1674 
Jup. 
Sat. 


1675 Mars 


Merc. ... 


Jup. 
Sat. 


Eng. date ... 
Mars ... 
Mere. ... 


1676 


Jup. 
Sat. 


1677 


Jap. 
Sat, 


Mesh, Vrsh. 
30 = 60 


Mars ... 
Merc, .. 


Mars ... 
Mere. ... 


Mars . 


Mars ... 
Merc. . 


Mers . 
Mere. ... 


oO 10 
Ap 7 
119°6 
3463 
268°5 
247°4 


ra 
-_ 
ee 
@ 


2°0 
359'7 
229°0 
258°6 


Ap 8 
150°5 

14°7 
327°7 
269°8 


17:2 
26°0 
3556 
280°8 


Ap7 
201'8 
22:9 


(B54 


Mith. Kat. 
90 120 


20 


Ap 17 
122°2 


TABLE V-B.—GEOCENTRIO PLACES OF PLANETS 


30 


Tul. 
210 


40 
My 7 
129'5 
41°5 
268'3 
246°1 


24°4 
55°0 
302°5 
257°8 


My 8 
152°6 

58°5 
3336 
269.6 


889 
36°5 
2°6 
281°1 


My 7 
192°4 
147 
30°6 
292°7 


52°4 
19°6 
57°0 
304°4 


My 8 
258'4 
33:1 
83°56 
8161 


65'9 
48'0 
110°4 
828°0 


My 7 
300°0 

58°6 
138°8 
339°8 


78°9 
53'0 
169°3 
351'8 


My 8 
325°3 
23°4 
202'4 
3°7 


92°3 
15°1 
237°8 
15°6 


My 7 
345°4 
246 
273'4 
28'°2 


106°4 
29°4 
206°7 
40°7 


Vrach. 
240 


50 


My 17 
13840 

60°3 
267'8 
245°5 


317 
69'8 
302°9 
257°2 


My 18 
155°3 
60°8 
3352 
269°1 


45°9 
313 
5°0 
280°8 


My 17 

19ll 
26°3 
33'0 

292°7 


59°4 
37°1 
59°4 
304°6 


My 18 

2586 
52°2 
85°5 

316'5 


72°4 
65°3 
111°8 
828°6 


My 17 
305°7 

69°7 
189'8 
340°6 


85°3 
48'3 
168°7 
352°8 


My 18 
532°4 
25°9 
201°2 
49 


98°3 
29'9 
237°5 
17°2 


My 17 
3529 
43°1 
272°8 
296 


112'0 
58'4 
307°6 
42°0 


Dhan. 
270 


60 


My 27 Je6 
13889 1441 

91:2 
265°6 
244°1 


46'1. 
79°0 
502'8 
255'8 


Je 7 
1630 
§0°8 
387°6 
267°9 


My 27 Je6 
1910 192°1 
41°9 59°9 
85°38 37°7 
292°7 + 292°2 


66°2 
55°1 
- 62°0 
304'8 


72°8 
741 
64°3 
304°4 


My 28 

257°7 
70°7 
87°6 

3170 


Je? 
2556 
87:8 
89°8 
316°9 


78°9 
80°83 
118°3 
829°2 


85°5 
899 
1151 
329°3 


Je 6 
3160 

65°8 
1413 
341°8 


97°8 
46'8 
168'9 
354°4 


My 27 
311°0 
721 
140°2 
341°6 


91°6 
42°4 
168°7 
853'8 


Je7 
846°4 
§2°4 
199°3 
68 


My 28 
339°6 
36'9 
200°2 
60 


104°4 
47°6 
235°2 
18'5 


110°4 
66°2 
283°7 
19°65 


My 27 
04, 


62:3 
2720 
310 


117°1 
75°7 
307'8 
43°4 


123°4 
90°7 
308°0 
447 


Mak. Kum. 
300 330 


Je 16 
149°5 

98°7 
264°3 
243°3 


63°1 
717 
302'3 
255°0 


Jel? 
167°3 
57:2 
288°3 
267°1 


66°8 
645 
10°6 
279°2 


Je lé 
1942 
78'6 
39'8 
2917 


79°4 
92°1 
66-4 
304'0 


Je17 
253'2 
101°4 

92'1 
3166 


91'9 
90°3 
1170 
329°4 


Je 16 
320°5 

615 
142°4 
342°2 


1042 

58°7 
169'4 
355°0 


Je 17 
353°4 
70'2 
1989 
77 


1165 
85:1 
232°7 
20°5 


Je 16 
148 
97'9 

269.5 
83°4 


1298 
100°6 
307°6 

460 


Min. 
860 


70 80 90 100 110 


Je 26 J1 6 J! 16 


1551 

96°7 
268'0 
242°6 


60:0 
700 
301°7 
2542 


Je 27 
172°4 

70°4 
338-7 
266'4 


734 . 


82°6 
12°1 
2785 


Je 26 
197°3 
$7°2 
419 
291°3 
86'0 
109°6 
69°0 
303°7 


Asvn, 
133 


160°9 

89'5 
261°7 
241°9 


166'8 

89°5 
260°5 
241°3 


736 
92:2 
299°4 
258'0 


66'°9 
79°2 
306°7 
253°6 


w17 

183°5 
1049 
338°6 
265°0 


J17 
17597 
869 

839'1 

265°7 


866 
1195 
14°4 
277°0 


J1 16 
205'6 
130°7 
45°5 
289'6 


991 
127°4 
73'2 
302°4 


416 Jl 16 
286 35°56 
119°9 118°1 
267°0 265°5 
354 362 


147°7 
912 
304'8 
49°4 


141°4 
93°4 
306'0 
43°3 


Bhar. 
26°7 


Krit. 
40)'O 


120 


J] 26 
42°0 
110°2 
2644 
36'9 


153°8 
988 
303°5 
50°5 


Rohi. 
53'8 


130 140 


Au 5 Anu 15 
179°3 185°9 
1136 130°5 
258'6 + 258°3 
240°7 240°6 


86°8 
125°9 
296°6 
2521 


931 
145°1 
295'4 
251'9 


Au6é 
1955 
141°2 
837°2 
263'8 


Au 16 
201'8 
157°4 
336°0 
263°3 


99°8 
151-2 
15°5 
275'6 


1061 
160°8 

153 
275'1 


Aud Anld 
221°8 
1389°6 

49°7 
287°3 


1184 
119°4 

79°1 
300°0 


Au 16 
253°7 
123°6 
105°6 
3132 


1805 
1365 
180°6 
.826'9 


Au 15 
327°2 
150°9 
1537 
340°6 


142°2 
1616 
W717 
355'0 


Au 16. 
27°6 
1549 
202°6 
91 


Mrig. Ardh. 
667 800 


TABLE 


proceentry Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


160 


8 4 
199-1 
1660 
258'2 
241-0 


150 


Au 25 
192°4 
1482 
258°0 
240°6 


99°6 
162°3 
294°3 
251°6 


105°7 
178°1 
2934 
251°8 


Anu 26 
2084 
bea eg 
384-7 
262°9 


8 6 

216°1 
178'5 
333'3 
262°9 


118°7 
1543 

145 
274°3 


112°4 
161°8 

151 
274°5 


Au25 84 
2279 2344 
133°9  138°0 

507 511 
286°7 + 286°4 


131°] 
144°6 

82°5 
298°7 


1248 
129°7 

80'S 
299°2 


Au 26 
257°5 
140°2 
107°7 
312°4 


S85 
2€2°3 
158'1 
109°7 
3117 


1367 
1544 
132°2 
3258 


1430 
1718 
1342 
825°0 


Au 25 
324°9 
1663 
155°9 
340°0 


1486 
170°4 
179°4 
354°4 


$4 
822'4 
1806 
1581 
839°2 


155°0 
1710 
181-7 
3536 


Au26 8 5 
316 349 
1492 1437 
204'2 205°9 
89 82 


160°7 
128°8 
231°3 

23°5 


167'1 
339°6 
232°5 

23°0 


Au 25 S84 
602 65:7 
133°1 1498 
262°7  262°9 
38:0 87-7 


173'3 
146°0 
299°6 

52°1 


1798 
1640 
298°4 
§2°2 
Panar, Push. 
08'S 1086 


170 
8 14 
206°0- 
183°2 
258'2 
241°4 


1119: 
190°2 
2926 
252'1 


$15 

222° 
176°7 
331°9 
263°0 


125°0 
1511 

13°4 
274° 2. 


8 14 
241-0 
149°8 

51°2 
2861 


137°4 
1612: 

83°6 
298'2 


$15 

267°4 
175°6 
111°4 
3110 


149°4 
187°% 
136°5. 
3242 


8 14 
321°'1 
187°8 
160°5 
338°4 


161°4 
1642 


TABLE V-b,—GEOCENYRIC PLACES OF PLANETS 387 
VeB—coni. 


Mars, A.D. 1637—A.D. 1999, Mercury, A.D. 1645—A.D, 1999 ; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, AD. 1617—A.D. 1999—cont. 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 3380 340 350 360 
S24 04 O14 O24 N3 N13 N23 D3 DIZ D 23 Ja 2 Jul2 Ja22 FP1 F111 P21 Mr3 Mri13 Mr 23 
212°9 2198 .227:0 2343 241'S 2492 2567 2644 271°9 279°8 1665 2876 2954 3034 3811°3 3191 3269 334°8 342°7 350°4 
197°8 2082 2106 2045 199:1 203:0 2149 2802 2470 2645 2818 2977 3106 3170 3144 3073 3076 3179 339:5 
259° 260°9 2625 2641 265° 267'3 2699 271°9 272-9 276°6 2789 2813 283°6 286'0 2882 2904 2925 2945 296°5 

(2418 2428 2436 2444 245° 246-7 2488 2490 250°2 251°3 252'4 253° 2546 2554 2563 2572 9577 2587 258°6 
117-9 1236 1205 1349 1403 1455 1502 1549 1589 1625 1666 1655 1677 1689 1686 1671 1646 1610 1571. 1533 
1951 1918 1840 1858 195°9 2100 2264 243°9 261:0 2774 291'0 2991 2989 2909 2890 2974 310°4 3278 346-2 
2024 2924 2929 293-7 2049 2959 2975 2992 3005 3033 305°4 38078 3101 3124 3151 3173 3197 82921 324-4 
2523 2530 253°7 2545 255'°5 2565 257°6 258°7 2599 261°1 2623 2635 2646 2655 2665 267°5 2681 2687 269-4 
825 05 015 025 N4 N14 N22 D4 D114 D 24 Ja 3 Ja13 Ja23 F2 F112 F22 Mr4 Mrl4s Mr 24 
2289 236'0 243°2 250°6 2580 2657 2733 2809 288°7 2065 1667 3043 312°2 3199 327°9 335:5 343% 350°8 358-4 5'8 
1693 1673 1764 190°0 2060 223-4 240°4 257-1 271°4 2811 282°9 2760 272:0 277°5 290°0 3061 323°9 342°5 0°5 
330°8 8298 8288 3286 328:2 3286 329°2 3299 331:2 332:5 333°4 3360 3381 8408 343°0 3453 347°7 3501 352°3 
2630 263°6 2642 2647 265°7 2665 267°5 268°7 2699 271-0 2722 2784 2745 2756 2767 2778 2786 2795 280°3 


Mr3 Mrl3 Mr23 


AL1 1872 1431 1491 1549 1606 167°0 171'5 1763 1820 1668 1868 191°4 1956 1993 202-2 2047 2060 2065 2056 
167°3 17071 185°8 2028 2203 2369 252°0 263°1 267-2 261:9 2055'S 2587 2697 284°7 3020 3202 3384 8553 108 
12:3 10°9 95 83 Y bt 61 55 4°8 4'8 58 5°7 68 80 94 112 4180 152 17:4 19°4 
2741 2744 2749 2753 2761 277:0 277'38 2789 280°0 281:0 282'3 283°5 2846 2858 2871 2882 £891 2900 291°0 
§24 04 014 024 N3 N13 N23 D8 D183 D 23 Ja 2 Jal2 Ja22 Fl F11 F21 Mr8 Mri3 Mr28 
247°7 2546 261°S 2691 2766 2839 291'4 2990 3066 8142 1669 3218 329°2 3369 3443 3517 359'1 64 13:7 20°9 
165°1 182°2 1996 2166 232°3 2448 250°9 2482 240°7 240°7 2501 2640 2806 2983 3067 3338 3493 06 3-7 
512 506 497 488 476 463 448 437 426 41°5 411 406 409 41:2 421 432 445 458 47-6 
285'6 285°8 285°9 2861 286:8 287°5 2682 2892 290-2 291'% 292°6 2937 2948 2960 2972 2985 299% 3007 801°7 
143°7 149°8 156°0 1621 1682 1743 1804 1864 1924 1984 1670 2043 2099 215:7 221:°2 2266 2320 2869 2416 245°6 
1780 196°3 2126 2261 234°7 2343 2273 2236 230°2 244°0 259°8 2774 2962 4125 3284 3402 345°5 8407 3849 
845 850 857 855 853 845 835 82:3 81:0 79:8 000 4040 961 956 2 76-9 = 740 a 786°6 
207°7 297°6 297°6 297°6 298:1 298°5 299'1 300°:0 300°9 301°8 8030 3042 3063 3065 3077 309°0 3102 311:4 3126 
825 05 015 02 N4N14N24 D4 Dil4 D 24 Ja3 Jal3 Ja23 F2 F12 F 22 Mr4 Mrl4 Mr 24 
278°0 2790 285°3 291'°9 2986 38054 312°2 319°2 3263 3332 1671 3404 3474 3544 14 88 I51 220 99:8 35°7 
1924 207°1 217'4 2196 2131 “082 2125 2242 2395 2565 2740 291'5 307'5 320°4 327-1 3242 3173 3180 327-9 
1133 1146 1168 117° 1174 liso 1180 1177 1172 1163 1152 1141 112°8 1113 1101 1091 1083 1076 1075 
3103 3101 3099 309'5 8093 8101 3105 311'3 3120 312-7 313°8 3149 3161 3173 3185 3198 321:°0 3222  323:°5 


Mr8 Mrl3 Mr 23 
155°7 1622 1686 1749 181°4 187:7 "1941 200°5 2069 2184 1672 220°0 2265 283:0 2389°4 246°0 2524 258° 9265°5 271:9 


93 2042 199°9 1932 1946 2048 2192 235°7 2531 2705 2869 300°7 308:7 808'4 3801-0 2992 3068 8210 837°8 
es 1406 142°4 1439 145°7 1466 1475 1484 1491 1491 1487 1484 1475 1464 1451 1439 1425 141-2 1405 
$23°5 8231 322°7 322:2 822°3 822'4 3224 323:0 3236 3243 825°3 326°8 3273 8286 3297 831°0 3323 3336 334-9 

7 23 : ‘11 F2L Mr8 Mr13 Mr 23 

4 144 02% N38 N13 N23 D3 D138 D 28 Ja2 Jal2 Ja22 Fl F ll 23 

i207, aap ngs 32€7 3306 3849 3395 8448 3500 3558 1673 15 76 134 195 256 818 880 443 50% 

1861 1785 177°2 1858 199'l 215°3 2324 249°9 2662 280°9 291°0 2924 285'9 2814 287'4 2998 315°9 883°7 352-4 

3162°7 1646 1667 1689 1709 172°7 174:2 175°7 1771 1780 1787 1787 1793 1789 1783 177:°4 1764 175°4 1740 
387°5 336'8 3886°2 835°6 385°4 3352 835°1 3354 335°8 3368 387°2 3381 8889 340°0 3412 3424 3437 345:0 3462 
: © . . ° . . * a « ay Lendl 9851 992°4 

: 9 1810 1876 1942 2010 2076 2145 2212 2281 1674 235°0 242:0 249°1 2562 263'2 2705 277°7 2 
as fi i702 voc 2120 2293 246:0 261:2 2726 2763 2716 265:1 2683 278°9 294-4 3117 3300 3484 56 
185°8 1883 190°2 1923 1945 1969 1989 200°9 2026 2042 205°7 207'2 2081 2087 2092 209°5 2091 208°6 207'9 
3520 351'2 3504 3496 3492 3487 3484 3486 848°8 3489 3495 350°2 350°9 3519 3531 3541 3554 8567 358°0 

ee : 24 
025 N4 N14 N24 D4 D114 D 24 Ja3 Ja13 Ja23 F2 F 12 B 22 Mx 4 Mr 14 Mr 2: 

me ‘ore ae 834 305 283 261 253 261 276 1675 3:00 33:0 367 41:0 455 504 554 608 = 66-2 
1593 1745 191°5 2089 2260 2415 253°9 26072 257-0 249°7 250°2 259'3 273°6 2906 3083 326-7 3440 859°6 11-0 
209°9 211°9 2141 216°3 218'5 220°7 222°7 225°2 2273 2294 2314 2332 2349 2367 2380 2889 239'8  240°5 240°5 

Cee. 625° 43 287k 25. 24. 22. 21 252. 31 86) 44... 68s 04-3 798 - Ss 9:8 


Mr3 Mrl3 Mr 23 
180°3 187°0 1936 2005 2075 2143 2213 2283 2355 2428 1676 2491 2575 265°0 2724 2799 287: 2952 38029 8107 


; 50: ‘9 8042 3225 3383 850°8 8558 851'8 
, ‘0 2056 221'8 2853 243°5 243°2 285°6 282°9 239°8 253°3 260'3 2869 8042 322 ‘B 350° 
ree 2368 pret 3109 242'9 245°2 247°4 249°7 252°0 2543 2566 258°7 2609 2632 265°1 he = = ole 
-220 212 213 196 188 1812 173 165 164 161 162 164 166 174% 182 18 0 2 
Fl Fll F2l Mr3 Mrl18 Mr 38 

2% NS N18 N23 D8 Dis D 23 Ja2 Jul2 Ja22 FF 

63 704 “328 “85'5 870 «878 «6871 8848 «87 6781 1G77 746 720 = 704 704 715 736 Be are Sas 
1849 2017 2161 2264 2287 221°3 2171 221°7 233°3 “ a See pea ace aro aes sth SE li 
0 2649 2662 2673 2605 2715 2786 275°7 277°7 2800 ate Si ak eee a aim ts 
“1 365 “358 350 34:2 834 8256 81:9 813 30°7 306 305 304 810 814 319 829 388 348 
; ; ‘f 31 2808 2886 2964 3041 3121 3201 327 

. ‘2 2141 22171 2282 285°5 2429 2503 2579 1678 2655 273° 8 2886 296° 304" Md Sat 
re eat ee tee a het eh ae tea Ss mae te 
cay 3 My iy te grit ond Cad 474 46:6 46°83 455 45:2 447 45:0 462 455 462 469 47°7 


Mag. P.Phal. U,Phal. Hasta, Chit, Svati. Visa. Anur. Jyesh. Mula, P,Ash, U, Ash, Srav, Dan. Satab, P.Bhad, U.Bhad. Revati. 
133'3 146-7 160°0 173°3 1867 200°0 213'3 2267 2400 2633 266°7 280'0 2933 306°7 320°0 383'3 346°7 360'0 
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TABLE V-B.—GEOCENTRIO PLACES OF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


Day of I.S.Y. 


Eng. date .. 
1678 Mars ... 
Mere, ... 


Jup. 
Sat. 


1679 


Mars ... 


Mere. ... 


Jup. 
Sat. 


Eng.date ... 


1680 Mars 
Mere, . 
Jup. 
Sat. 


1681 Mars 


Mere. - 


Jup. 
Sat. 


Eng. date . 
1682 Mars ... 
Mere. ... 


Jup. 
Sat. 


1688 
Merc. 
Jup. 
Sat. 


Mars . 


Eng. date ... 
1684 Mars ... 
Mere. ... 


Jup. 
Sat. 


1685 Mars 


Mere, ... 


Jup. 
Sat. 


King. date ... 


1686 Mars .. 
Mere. . 


Jup, 
Sat. 


1687 


Mars .. 


Mere. . 


Jup. 
Sat. 


Eng. date oe 
1688 Mars ... 
Mere. ... 


Jup. 
Sat. 


Eng. date ... 
1689 Mars ... 
Mere. ... 


Jup. 
Sat. 


1690 


Mars ... 


Mere, ... 


Jup. 
Sat. 


Mere. . 
Jup. 
Sit. 


Eng. date .. 


Murs ... 


1692 Mars ... 


Mere. 
Jup. 
Sat. 


eee 


79°2 
851'6 
28'6 


231'3 230% 230°3 


Mesh. Vrsh. Mith. Kat. 


30 ~=660 


90 


120 


10 


2715 

27°4, 
244'8 
169°7 


Ap7 Ap17 


54°7 
165 
277'1 
182°5 


Ap 8 
295'7 
847°8 
306°9 
195°0 


69°1 
3443 
335 5 
2072 


8152 
355'°6 

33 
219°1 


. Mr 28 Ap 7 Ap 17 


84°83 
10°5 
80'9 


Sim. 
160 


20 30 40 


Ap18 Ap 28 My 8 My 18 My 28 


347°5 
16°4 
333'8 
50°9 


355°2 27 

' 35°2 32 
835°7 3387°9 
520 533 


1180 122°5 
470 595 
4:0 66 
647 66:0 


1139 
30°6 
16 
63°7 


Ap1l7 
3°6 
381 
29'5 
76°6 


187°6 
33°3 


Ap 27 My 7 
PICO =e L617. 
453 41:7 
319 93843 
775 86786 


139°7 142°5 
162 161 

565 687) 607 

897 808 914 


Ap 18 Ap 28 My8 
187 4 =26'1 = 832 
356'3 38 17:9 
838 85:2 87 
102°9 1033 10471 
1758 1739 1738°0 
12°44 30°6 
1130 1142 
1163 117°0 


Ap 27 My 7 
40°2 47:2 
2621) 45'1 
142°5 142°6 
129°4 129°8 


234-9 233-0 
411 57-4 
1746 1738 
1425 142°6 
Ap 28 My 8 
540 606 
48:9 558 
2084 207-0 
155'4 155°2 


281°9 286°7 

349 27°7 
243°6 242°6 
168°3 168:0 


Ap 27 My7 
676 740 
68 148 
2780 2780 
180°9 180°4 


61:2 
9°5 
277°6 
181°7 


Ap 18 Ap 23 My 8 
3026 3098 3166 
3533 62 22°8 
308°8 310°l 311°1 
1942 1934 192°8 


749 
0°3 
337-7 
206°4 


810 871 
7S22-- 53741 
339°7 341°7 
205°7 + 205°0 


322°8 
14°0 
5°4 
218°4 


330°3  337°8 
33°1 = B1°6 
88 106 
217-7 216°9 


Ap 27 My 7 
95°3 100°8 
45°9 59:7 
356 88:0 

229°6 2288 


89°7 
28'8 
83'2 


Tul, 
210 


Vrach. 
240 


Kan, 
180 


50 60 70 


25'0 
83'1 
84.22 
57°4 


17°6 
80°0 
340°8 


55'S 


10°3 
69°0 
339°5 
54°6 


157-9 
53 6 
12°9 
69°92 


127°3 182°4 
64:2 69°2 
88 10:8 
67°3 685 


Je 6 
40°5 
47°2 
41°4 
82°4 


My 17 My 27 
260 33:2 
347 =—86'9 
367 =38'8 
799 sll 


1547 
57°9 
67°7 
94:5 


150°1 
40°5 
654 
93°5 


146°0 
25°6 
62°2 
92°4 


My 18 My 28 Je7 
404 476 546 
$51 536 726 
891 910 93°2 

105°0 1058 1069 


173°6 1756 178-4 

496 685 863 
1155 1171 116 
1W7F 1102-1193 


My 17 My 27 Je 6 
542 609 67:7 
640 790 911 

143°1 143°9 144:7 

1301 1306 18174 

230°7 2275 225°4 
700 T5i 704 

W729 1728 172°7 

142°8 1428 1435 


My 18 My 28 Je 7 
674 740 805 
530 46:0 8 47°4 

205°9 204°9 204°0 

155'2 1551 1555 


2911 

26'9 
241°3 
167°6 


297°9 

50'8 
238'8 
167°5 


2949 

36°4 
240°2 
167°3 


My 17 My 27 
804 867 93:2 
28:4 45°7 63:9 

2778 276°9 275°9 

179°9 179°4 179° 


Mp 18 My 28 Je 7 
323'4 8301 336°6 
41:1 602 78:9 
8122 3125 3129 
1922 1915 1913 


93°1 
561 
343°6 
204'1 


99'2 
74:2 
845°2 
203°5 


105°4 
90°0 
346'4 
203°1 
845°3 852°7 359-:9 
681 80°6 861 
127 1651s ver 
2161 215:4 2148 


My 17 My 27 Je 6 
1065 1124 1188 
665 641 67-1 
40° 427 45+ 
228°0 227°3 226°6 


Dhan, 
270 


Mak. 


300 §=6380 


Je6 ° 


Kum, 


80 


Je 7 Jel7 


323 
76°6 
343°1 
587 


143°4 
57'6 
14'9 
71'2 


Je 16 
475 
62'6 
43°6 
83'°7 


90 


Je 27 
29°3 
72°5 

343°8 
60:0 


149°2 
69°2 
‘16°4 
72°6 


Je 26 
54°5 
80°4 
45°7 
85'0 


165°0 
95:2 
72-4 
97°2 


Je 27 
68'°3 
108:2 
97°8 
109°5 


186°0 
110°8 
122°4 
121'3 


Je 26 
81'2 
87'9 

147°4 

133°1 


223°6 

67'9 
1739 
1448 


Je 27 
93°6 
73:2 

203'0 

1563 


301'0 

86°6 
236'5 
167'8 


Je 26 
105°7 
101°5 
273°6 
179°3 


Je 27 
348'9 
she Ht 
$12'3 
190°7 


117-9 
1045 
848°4 
202'3 


140 
75°4 
20'6 
213°7 


Je 26 

180°4 
69-1 
49'5 

424'9 


Asvn. 
18°38 


100 


J1 7 
46°1 
78°2 

344-0 
61°3 


155°1 
85'1 
17°8 
73°9 


Jl 6 
614 
98:8 
47°7 
86"4 

170°7 

113°2 
747 
98°6 


J17 
75:0 
122°0 
1000 
110°6 


190°7 
1118 
124'6 
122°6 


J16 
87'8 
83°1 

149°2 


134°3 | 


224'4 

79°6 
174°7 
145'8 


J17@ 
1001 
90°6 
203'L 
1572 


3011 
105°3 
235°38 
168°6 


J1 6 
112°] 
118°3 
272°1 
179°8 


J1 7 
354°5 
1209 
8115 
191°1 


124'0 

98°5 
349°0 
202°3 


20°7 
78°6 
22'1 
213°5 


Ji 6 
136°5 
83°3 
51°6 
224°9 


Bhar, 


26°7 


110 


J1 17 
531 
90°9 

343°8 
62°4 


161°0 
102°7 
19°1 
75'2 


Jl 16 
68°0 
117°2 
49°8 
87°7 


1765 
129°5 
76°8 
99°9 


Ji 17 
81'8 
1298 
102°3 
111°9 


195°7 
104°7 
126°8 
1239 


J1 16 
943 
&8°7 

1541 
135°4 


2267 

O51 
1760 
146°8 


Jl 17 
106°5 
109°0 
203°3 
1581 


298°9 
123°5 
234'8 
169°3 


J1 16 
118'4 
132'1 
271:0 
180°3 


J1 17 
359°6 
122°0 
3103 
191°3 


130°3 

93°7 
348'9 
202°4 


27°4 
89'°8 
23°6 
213°5 


Ji 16 
142°6 
100°6 

53°6 
224'6 


Krit. 


40:0 


130 


Au 6 
664 

124°6 

842°6 
64°4 


120 


Jl 27 
59°7 
107'0 
843°5 
63°7 


173°7 
139°2 
20°3 
775 


Au 5 
81°2 
150°2 
53'0 
90:2 


167°5 
1211 
19°8 
76°4 


Ji 26 
748 
135°0 
51°2 
89°2 


182°6 
142°2 

79°0 
101'3 


188'8 
147°7 

81:0 
102°5 


J 27 
88°2 
128-2 
104°6 
113°2 


Au 6 

94'8 
120'8 
106°7 
114°5 


201°5 
101'8 
128'9 
1251 


207'3 
108°5 
1311 
126°4 


Jl 26 
100 9 
1011 
153°'0 
136°6 


An 6 
107°2 
116°9 
1548 
137°9 


229°9 
112°6 
177°4 
147°9 


233°9 
130°9 
179°2 
149°1 


Jl 27 
112:'9 
127°3 
204:1 
159°0 


119°5 
144°8 
205°2 
160°0 


296°4 
139°5 
234°3 
170°0 


293'8 
152°1 
234°6 
1710 


J1 26 
1247 
139'8 
269°6 
180°8 


Au 5 
131°2 


J1 27 

41 
1150 
309°2 
191'°6 


136°6 

98'6 
848'9 
202'5 


33'°7 
104°9 
245 25:0 
213°4 2138 


J1 26 An 5 Ana 15 


149:0 1558 
1188 187°3 

55°2 
2243 2245 


Rohi. 
53°3 


Au 6 Au 16 Au 26 


571: 


Mrig. 
667 800 


TABLE 


and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999 ; 


140 150 160 


Au l6 An 26 85 
726 789 84°9 
142°5 1606 
3416 3403 
653 661 


339°2 
664 


180°3 186-7 
1560 1705 
205 202 
785 79°5 


1933 
179°8 
198 
80°1 


Au l5 Au 25 8 4 
878 940 1001 
16L5 1647 159°2 
541 55:0 55:8 
913 925 93°4 


195'3 
143'9 

83:1 
103'8 


201'8 
137°0 

84°7 
105°0 


208°5 
137'8 

863 
1060 


Au 16 Au 26 8 5 
101'3 10°6 1138 
1203 1201 142-9 
108°9 111'l 1181 
1158 1171 1182 


2196 2261 
1388°2 155°7 
1856 137°7 
129°0 1802 


213'2 
121'8 
133°4 
127°9 


Au 15 
113°8 
134°3 
156°9 
139°2 


Au 259 4 
120°0 1262 
152°4 1700 
1591 161°3 
140°4 141-6 


238°6 
148'9 
181°0 
150°3 


243°8 
165°7 
182'9 
1515 


249°6 
179°9 
1848 
152'8 


85 

138°3 
174°4 
209'3 
163°5 


125°7 182°0 
160:0 171'0 
2064 208°7 
161'2 162°3 


291'8 2°14 
1575 1543 1469 
2346 23855 2865 
1721 173:1 /174°3 


292't 


Au 15 Au 25 § 4 
1375 1438 150-3 
131-9 1202 138-9 
2680 267-4 267-4 
1826 1835 1846 


Au 16 An 26 $5 
110 129 13:93 
118°7 1.1°8 1479 
3033 805:°0 803'9 
193'2 1989 195:0 


149°4 
126°7 
347°4 
203'7 


1558 
1440 
345°9 
204°2 


162'3 


8449 
205°1 


55°35 
1761 
249 
2154 


45°5 
140°6 
25'S 
2141 


50°8 
158°6 
25°4 
214°6 


Au 25 S4 
168°2 174°7 
169°6 180°7 
594 6y'l 
225°0 225-7 


Punar. Push, 
933 1067 


161'7 
154°8 

53'3 
2247 


Ardh. 


176°7_ 


161°8. 


170 


Asles, 


120°0 


V-Beecont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999 —cont. 


180 


8 25 
963 
197°0 
336°2 
67°0 


2071 
173°1 
18:0 
81°2 


8 24 
112°1 
1575 

56:2 

949 


222°3 
163°5 

88'S 
1080 


S 25 
1261 
1769 
1167 
120°5 


239°9 
190°7 
142'0 
132°5 


8 24 
1387 
199°3 
165°7 
144°2 


261°9 
189°6 
189°0 
1553 


8 25 
151°C 
162°8 
213°2 
166;0 


2971 
1583 
239'1 
1766 


8 24 
163°2 
168'7 
268°2 
187-0 


8 25 
10°3 
1*3°0 
202°4 
19771 


175°4 
195°4 
342°1 
207°0 


64°1 
198'4 
28°4 
21771 


190 


05 
101°7 
194°9 
335'1 

66°5 


2141 
169°8 
16:7 
812 


0 4 
1180 
1689 

55°7 

95°2 


229°4 
180°1 

$9°6 
105°5 


oO 5 
1321 
1942 
1185 - 
121°2 


247°0 
206:0 
143°9 
133°5 


O 4 
1449 
2060 
167°3 
145°2 


268°4 
182°4 
191-3 
1564 


Oo 5 
157°3 
169°9 
2150 
167°2 


301'1 
172°8 
240°7 
177'8 


O 4 
169°7 
1849 
269° 1 
188°2 


0 5 
78 
200 0 
302°2 
198'3 


1819 
208 4 
840°7 


P, Phal. 


146°7 


200 


0 15 
106°5 
187°4 
3342 

665 


210 


O 25 
Vv. 
186°6 
333°5 

66°2 


221°2 
1763 
15°3 
81°2 


228°3 
188°5 
139 
81:2 


O 14 
123°4 
183'8 
549 
95°4 


O 24 
1288 
200°6 

541 


236°6 
197°6 

90°2 
1091 


243°9 
2146 

90°2 
109°5 


O 15 
137°8 
211°0 
1197 
122°0 


O 25 
143°6 
225°4 
120°8 
122°7 


2541 
217°9 
145'8 
134°4 


261'4 
222°6 
147°5 
1354 


O 24 
157°t 
1965 
172°0 
147°3 


O 14 
151°0 
204-4 
169°9 
146°3 


28271 
185°4 
195°8 
158°7 


275'1 
179°2 
193°4 
158'3 


O 25 
169°9 
193°2 
2196 
169°5 


O 15 
1635 
1781 
2174 
168°4 


3105 
206°7 
244°4 
180°3 


305°7 
189°4 
242'6 
179°0 


O 24 
182°5 


O 14 
176°1 


U. Phal. 
160°0 


95'°7 . 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


220 


N 4 
1151 
195:0 
333°2 


63°5 


230 


N \4 
118°7 
208°3 
333°4 

648 


235°7 
2042 
12°4 
80°5 


243°2 
221°2 
114 
80°1 


N 8 N13 

1340 1388 

218% 235°0 
52°99 -B1°6 
95°5,. 95°2 


251°4 
230°9 

89°9 
109°6 


258°9 
24475 

89°2 
109°5 


N 4 
149 3 
285°4 
121°6 
123°'0 


N 14 
155°0 
2373 
122°3 
123°2 


268°8 
217°7 
149°0 
133'8 


276°6 
210°6 
-150 6 
1364 


N 3 
1631 
195°5 
1742 
148°3 


N 13 
169°0 
2041 
1760 
148°7 


289°2 
197°7 
198°0 
159°5 


N 4 
1761 
209°9 
221°6 
170% 


296°4 
213°3 
199°9 
160'3 


N 14 
182°5 
227'1 
224°1 
1715 


8159 
2241 
za] 
1813 


321°8 
240°4 
248'9 
182°4 


N 13 
195°8 
24.4°6 
275'2 
192°3 


N 3 
189°2 
234°7 
273'3 
191°7 


N 4 
2°9 
2311 
3803'S 
201°8 


N 14 
3°2 
226°4 
304°5 
203 0 


209'0 
204'4 
338'3 
2129 


202'1 
20f'4 
338°3 
211°7 


69°9 
194°7 
18'0 
221°6 


68°2 
206'9 
169 
222°9 


N 3 
215°6 
202'8 

58°3 
2313 


N 13 
222°8 
2193 

57°0 
232°5 


Hasta, Chit. 
173°3 186°7 


240 


193°9 


N 24 
404, 
219'9 
305°8 
2041 


215'8 
213°0 
338'3 
2141 


656 
222'4 
15'9 
2241 


N 23 
229°9 
236°5 

55°68 
233'9 


Svati. 
200°0 


250 


Viea. 


213°3 + 226'7 + 240°0 


260 


D114 
1240 
259°2 
335'6 

62°4 


2658 
270°5 
98 
77°9 


D 13 
150°7 
270 2 
478 
93°83 


282°0 
244°4 

87°2 
108'4 


D 14 
170°3 
230 6 
121°9 
122'8 


299°5 
237°6 
1532 
136°7 


D 13 
186'6 
2450°9 
180°5 
149°6 


318°7 
2647 
206°1 
162°0 


D 14 
2013 
272°6 
2307 
173°6 


340°0 
261°2 
255°7 
184°9 


D 13 
215'6 
235°1 
281°5 
145°6 


14°7 
226°3 


D 18 
244°5 
269°8 

58°2 
285'8 


Anur. 


270 


D 24 
123'8 
275°8 
336 7 

61°5 


273'°6 
282°0 
98 
diet 


D 23 
153°2 
266'5 
46°6 
92°6 


289'8 
242°3 

85°0 
1077 


D 24 
1749 
2426 
1210 
122°5 


307°1 
254'1 
153°3 
136°5 


D 23 
192°3 
268°4 
181°6 
149°8 


325°6 
279°9 
207°8 
162°3 


D 24 
207°5 
278°8 
232'8 
V742 


3846'°6 
253 9 
257°9 


185°7 


1D) 23 
222°3 
2403 
283'6 
196°5 


D 24 

134 
247°0 
$11:0 
207°0 


2378 
260'3 
341°0 
217°2 


56°2 
2742 
14°6 
227'4 


D. 23 
252'0 
282 0 

62°0 
237°0 


Jyeah, Mola. 


1679 


1680 


1681 


1682 


1683 


1684 


1685 


1686 


1687 


1688 


1689 


1690 


1691 


1692 


1693 


253'3 


280 


Ja 8 
122°] 
290°3 
338°2 

60°9 


290 300 


Ja 13 
119°3 
300°8 
340°2 
60°3 


Ja 28 
114'6 
302°1 
342°] 
59°6 


281°2 
2853 
10°4, 
763 


289°1 
280°3 
1's 
758 


297°0 
2744 
12°2 
748 


Ja 2Ja'l2 Ja 22 
1552 156°0 155°6 
2593 259°6 2686 
45°49 456 45'4 
91°9 91:9 got 


297°6 
249-4 

83°5 
106°9 


805°5 
262°6 

&2°2 
106°1 


313°4 
278'8 

81:2 
105°3 


Ja 3 Ja13 Ja 23 
179°L 183-0 186'1 
2580 275°3 293°1 
1200 1190 117:7 
121°8 1211 120'3 


3149 
271°9 
1531 
13:9 


322°6 3302 
289°5 306°0 
1529 1522 
1852 1847 


Ja 2 Ja 12 Ja 22 
197°8 20371 2083 
285°3 300°0 3102 
1826 183°0 183:2 
149°4 1490 1486 


832'9 
291:2 
2093 
162°2 


340°2 
295°4 
210°7 
1621 


847°5 
290°2 
2120 
1618 


Ja 3 Ja 13 Ja 23 
213°8 2201 2262 
275°'7 268°3 268'8 
2347 2868 238°5 
1743 17494 1744 


358'0 
251'3 
260°0 
185°9 


259°2 
258°5 
262'5 
186°2 


56 
2721 
264°7 
186°4 


Ja 2 Ja 12 
229'1 236°0 
251'8 267'6 
2859 288°5 
197°0 197°5 


Ja 22 
243:°0 
2846 
290°6 
197 9 


Ja 3 

17°6 
263'8 
3137 
207°7 


Ja 13 Ja 28 

22:4 27°71 
28t'5  -299°1 
315°3  317°7 
208°3 208'9 


2443 
277° 
342'5 
218°0 


251'°4 
294 6 
344°3 
218°7 


258°7 
309°65 
345°9 
219°5 


54°6 
2894 
15:0 
228°2 


54°6 
300°7 
15'8 
229°1 


5a'4 
305°2 
16'8 
230'0 


Ja 23a 12 Ja 22 
259'3 266°9 2746 
288°'2 2851 2781 

51°00 505 60°83 
2580 239°0 240°0 


389 


310 320 330 340 350 360 


F 2 
119°9 
295'2 
844-1 

59°68 


3048 
2780 
13°7 
74°5 


ie 

353°6 

283'0 
45°7 
89°7 


821°1 
296°4 

80°4 
104°6 


ape) 
188'7 
310°7 
116°4 
119'5 


837°7 
320°2 
151'1 
133°9 


Fol 
213°3 


3119 


183°3 
147°9 


3547 
2843 
212-7 
161°2 


F 2 
232'5 
278°6 
240°1 
1740 


12°1 
288°4 
266°9 
186:2 


lea | 
24.9°7 
302°6 
293'0 
197°9 


F 2 
32°2 
315°8 
320°1 
209°1 


266'1 
319'8 
347°9 
219'8 


67°5 
299°7 
17°9 
230°4 


ie 

282°2 

278'7 
50°4 


F 12 
1084 
2913 
846°3 
59°5 


3127 
288-9 
153 
74°1 


F il 
150°4 
299°9 

46 2 
89°0 


829°0 
314°6 

79:7 
103°8 


F 12 
190°4 
3272 
1149 
1188 


345°5 
328°7 
149°8 
1831 


F il 

218°0 
305'°6 
1800 
147°] 


17 
287°5 
213°5 
160°6 


F 12 
238-7 
293°1 
241°4 
1736 


18°7 
806°3 
268'8 
185°9 


F il 
256'6 
821°2 
295°6 
197°8 


F 12 
374 
329°9 
322°4 
209°3 


273°5 
322°1 
350'2 
220°2 


611 
293'8 
19°2 
230°9 


F 11 

289°9 

287°9 
50°6 


F 22 Mr 4 Mr 14 Mr 24 
105'7 1049 1049 1066 
297'2 30995 3260 343°8 
3486 851:0 353°4 355°6 
594 60:0 605 61:0 

Mr 3 Mr 18 Mr 23 

820°5 3286 8364 3441 
3042 821°7 340°2 3586 
16:9 (49:0 =-91t=- 28'S 

738 740 F443 745 


F 2} 
1468 
3180 
47°2 
88'4 


Mr 3 Mr13 Mr 23 
142°9 139'8 137°8 
338°4 4540 9°7 
485 498 514 
884 883 88:2 


336°8 
332°2 

G95 
103°1 


844°5 352°2 8598 
348°4 1:0 65 

798 799 808 
1028 1025 1021 


F 22 Mr 4 Mr 14 Mr 24 
190°7 189°9 187°2 1844 
240'4 38473 845:5 348°4 
1140 112°8 1123 112°0 
117°9 11773 1168 1162 

Mr 3 Mr13 Mr 23 
852°9 0°4 76 15:0 
328'8 321°4 319°4 326:9 
1486 1470 1460 1448 
1323 131°6 130°9 180-2 


F 21 Mr 8 Myr 18 Mr 23 
222'4 2265 229°7 9326 
3801‘1 307°2 319°6 836°0 
1821 181°2 1810 1786 
1464 145°6 1448 144:0 


8°9 
298'7 
213°7 
160°0 


15'9 
314°2 
213°5 
153'2 


231 
331°7 350°3 
2133 2126 
158°S 157°4 


29°8 


VF 22 Mr 4 Mr 14 Mr 24 
2449 250°8 2569 262:s. 
809°B 8280 38463 43 
242°9 2440 2447 244°9 
173‘ 1723 171'7 1708 
Mr 3 Mr 13 Mr 23 
32°8) - 88'l 446 
342°3 3585 =—-11°6 
272:4 2742 275°5 
1850 1843 183:7 


25'1 
32404: 
270°7 
1&5°6 


F 21 
2636 
836°9 
297°9 
197°8 


Mr 3 Mr 13 Mr 23 
270°6 2776 2847 
3505 3589 8561 
299°9 302°6 3042 
197°2 1966 1961 


F 22 
42°9 
335 9 
38249 
200°4 


Mr 4Mr 14 Mr 24 

485 544 60°] 
338'°9 331°3 3298 
327°9 329°7 332°7 
209°0 208°7 208°2 


2810 
315°7 
852°4 
220°5 


288'4 
311°3 
354'8 
2295 220-4 
Mr 8 Mri 
63°7 = 67'5 720 
297'4 8084 8241 
21°2 28:1 25°0 
231°3 231'3 231°8 


296 0 
316-7 
3571 


803°6 
329°6 
359°6 
220°0 
Mr 23 
76:7 
341°7 
27°2 
231'3 


F 21 Mr 3 Mr 13 Mr 238 
297°8 3056 3133 821°2 
302°4 319°7 3380 856°6 

514 6526 637 65:4 


240°6 241°3 2420 242°2 242°5 2426 


P. Ash. U. Ash. Srav. Dan. Satab. P. Bhad. U. Bhad. Revati. 


266'7 2800 


293'3 306°7 320:0 


833'3 346°7 360°0 


390 TABLE V-B.--GEOCENTRIC PLACES OF PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


Day of I.S.Y. oO 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 i170 


Eng. cate ... Mar 29 Ap8 Apl8 Ap28 My8 My18 My28 Je7 Jel7 Je27 Jl7 Jl17 J127 Au6 Anl6 4u26 S5 S15 
1693 Mare ... 38253 333:1 340°9 3484 356°0 26 Ab 38% 25°6-. $2°7°' 3898 465° 53:2) 587 H6Oa72t. 781 - 83°6 
Merc. ... 62 234 879 465 460 388 381 467 612 784 969 1152 1331 1491 1616 1672 1434 4565 

JIup. sw. 563 5823 602 628 643 665 689 712 736 769 782 804 828 8&6 866 E56 903 916 
Sat. ... 242°7 2423 2419 2415 240°8 24071 289°3 2285 237°8 287°0 2365 2350 2356 2355 235°6 235°6 2362 236°7 
1694 Mars ... 987 1021 1063 1110 115°8 121°0 1266 131°9 1378 1436 149° 155°8 162:0 1683 1747 181°2 1880 1947 
Mero. ... I61 265 276 207 #179 Q25t 341 65°9 742 929 1121-2 1280 1421 1495 1484 1408 1299 1479 
Jup. .. S851 863 876 S91 909 928 946 967 989 101°2 1lu3'2 1056 1079 1102 1124 1145 1166 1185 
Sup, ... 2536 2584 253°2 2520 25293 251'7 261] 2504 2496 2438 2482 2475 246°9 2467 2466 2464 246°8 247°2 


Cr 


1695 Mars ... 3421 349 3574 53 126 200 273 345 413 488 556 624 690 757 821 883 946 1005 
Mere. ... 92 36 38586 ‘tL 167 331 $14 703 S92 10Hh2 1215 1314 1321 1254 1220 1288 141°5 1574 
Jup. .. 160 Ls 1165 1170 1181 1193 1206 122°2 1240 1260 1281 1302 1324 1343 13865 1390 1412 14294 
Sat. ... 2647 2647 2646 264°6 2641 2636 263°0 2622 2614 260°7 2690 2593 2586 2583 259°9 257°5 2677 257°9 


Be 


Ene. date ... Mar28 Ap7 Ap17 Ap27 My7 My 17 My 27 Jes Je16 Je26 W6 JI16 J12 Au5 An15 An25 S4 § 14 
1696 Mars ... 1241 1252 127-4 13uv2 1839 13880 142;77 1476 1530 1585 1644 170°2 1764 1826 1891 195% 2044 209°2 
Mere. ... 8404 3429 8550 105 285 473 64 844 1001 1117 J15°0 1091 1041 1083 120°9 1863 1535 171°2 

Jup. .«. 1489 1480 2472 1468 1466 1470 1477 1486 1496 1510 1526 1544 1561 1583 160% 1623 1647 1869 
Sat... 2754 2767 2759 2761 275°7 275-4 275°1 2743 2736 2729 2722 271+ 2706 2701 -269°6 269°0 2689 269°0 


Eng. date ... Mar29 ApS Ap18 Ap28 My 8 My 18 My 28 Je7 Jel7 Je27 Ji7 J117 Ji27 AnG Aul6 Au2 S85 S15 
1697. Mars ... 3579 54 130 208 277 849 421 491 S61 629 699 765 832 SOL 91 124 1086 1147 
Merc. ... 8334 8483 58 247 487 620 784 913 987 926 863 888 1000 1151 1323 1503 1690 1845 
Jup. ... 1827 181-4 1801 1791 1780 177-3 1769 1767 1770 177-4 1786 1795 1809 1825 1844 1660 1882 1901 
Sat. ... 2864 286°7 287-0 2875 287°38 287-1 287-0 2804 2858 285°3 2845 2837 2830 2823 2816 2809 280°7 2805 


1698 Mars ... 1621 1593 158°0 1581 1588 161 1641 1678 1720 176°7 1820 187'4 1933 199°5 205°6 2121 2188 225-7 
Mere. .., 3413°4 18 206 8.2 563 702 77:3 754 682 689 785 935 1106 1270 1469 1840 179°0 189°8 

Jup. ... 2168 2157 2145 2132 2118 2108 2096 2036 2079 2073 2073 2076 2080 2089 2101 211:2 2129 2149 

Sat. ... 2972 2978 2984 2989 2990 2991 2992 2987 2983 2979 2971 2964 295°6 2948 2941 293°4 293°0 2925 


1699 Mars ... 130 20°4 


275 3848 418 490 559 626 695 762 828 895 960 1026 1089 1150 1216 1927°8 
Mere. ... 3580 157 337 435 575 5735 504 486 575 718 880 1068 125°2 142°9 148 1713 1769 1729 
Jup. .. 2404 2492 249°2 2483 2476 2464 245°1 2438 2425 240°9 2491 239°4 2389°0 23888 2889 2396 2408 2415 
Sat. ... 8081 3089 3096 3104 310°8 3111 3113 3111 3108 310° 310°0 3094 3087 38079 307:1 3062 3056 3051 


Hag. date ... Mav 28 Ap7 Apl7 Ap27 My 7 My 17 My 27 Je6 Joi6 Je26 J16 J116 JI26 Aud Aul5 An2% $4 S14 


1700 Mars ... 2158 2145 2123) 2092 205°9 203°3 2019 2018 2027 2052 2081 2120 2165 2216 227-1 222-8 2392 245-7 
Mere.=3.— hho 2a Os ie 83:8 = -82:0 22921 bd 498 662 &43 1030 121°3 1380 1519 1589 1582 1505 1498 
Jup. ... 280:0 281 2 > 2820 2824 282:7 262°4 2821 281-1 2799 2757 2779 2763 2743 2737. 2729 2735 27271 2722 


Sat... 3191 8201 321:0 3220 3822°5 3231 3236 323°6 8235 323°5 $23°0 3235 323°0 321°2 3204 3196 38189 3182 


Eng. date ... Mar29 ApS Ap!8 Ap28 My8& My 18 My 28 Je7 Jel? Je27 JI7 JL17 Jl27 Au6& AulG An26 S5 §15 
1701 Mars ..., 278 348 416 486 55:4 622 690 756 820 887 954 101°8 1082 114°7 1211 1275 1337 1401 
Merc. ... 164 203 144 95 Was 273 435 618 808 992 1165 1314 141°3 1424 135°4 1381°8 1282 ALL 

5D 
3 


Jup. ... 80%5 38109 3129 3143 3155 8164 8173 3817-5 3177 3173 BIG 8159 3146 313% 38121 3105 2093 3084 

Sat. ... 8808 381°4 3825 3336 3343 3351 235'8 336°0 8363 3365 3362 3360 3356 3349 3349 33834 3326 331°8 

1702 Mars ... 2549 269°3 2636 267°2 2699 2720 2728 2726 2716 2489 2661 2644 2621 263°4 2647 267°4 271:1 275-4 
Mere. .... 357°2 3508 3853'6 53 209 3889 57'°7 764° 9F8 1103 121'7 125:°2 Li97 lat TWIST 1205 1459 1430 
Jap... 3271 8393 3416 3437 3457 3173 349°3 350°8 3522 8530 353°7 3540 353°9 85%6 8528 51°8 3506 349:3 

Sat. ... 3416 3428 3440 345°2 3462 3471 3481 S496 3492 3496 3495 3849°5 3494 84883 B8483 3477 3469 3461 

1703 Mars ... 4294 489 655 621 687 752 817 &81 946 1009 1073 113°7 1202 1266 1329 1893 145°7 1590 
Mere, ... 33840 3454 3594 162 850 54:90 724 889 1018 1073 1031 97:0 988 110°0 1248 1420 1597 177°4 

Jap. ... 49 73 7 129 145 67 #%&IW9 219 229 249 265 278 29) 298 804 806 $01 995 

Sat. ... 353°3 3546 855°9  3857°2 858°3 359-4 0°5 1:2 19 27 29 31 33 29 2-6 2°2 14 O7 

Eng. date... Mar 28 Ap7 Apl7 Ap27 My 7 My17 My 27 Jo6 je16 Je26 JIG Jll6é JI26 An5S Auld An2 8§4 814 


1704 Mars «.. 280°) 2899 2933 24949 3U63 3125 BIS4 3242 3297 3345 3390 3423 3168 34160 3460 3444 3120 229-6 
More, ... 8367 3536 120 309 495 666 806 884 862 791 795 890 i028 1205 1385 1568 172:°9 1485 
Jup. «. 321 3846 369 391 4(°7 43° 462 488 510 533 55:2 574 59° 609 6235 687 616 65-4 
Sat. 52 65 78 91 108 4115 128 187 #+$«&46 166 161 166° 171) 77g. 260 468 26s cee 


Eng. date ... Mar 29 Ap8 Ap18 Ap 28 My8 My18 My 28 Jo7 Jel? Je27 J!7 Jl17 Jl27 An6 Aul#® An2% 8&5 S15 
1705 Mars ... 573) 633) 696) 756 BLT) «BBL «Met 1006 1068 1130 119° 125°7 1321 1884 1447 151-0 1575 164-1 
Mere. ... 3493 82 268 441 591 685 687 615 597 677 817 986 1166 i349 1524 1680 1807 1867 
Jup. .. GLO 619 639 68:0 679 701 725 747 971 794 816 889 S62 R85 805 N24 O24 fES 
Sat. .. 173 186 199 193 226 239 253 264 275 286 293 300 307 SiG) Sim Bia Bil Soe 
1706 Mare ... 300°2 807°7 315:2 3223 330°0 3372 8447 851°6 3596 54 4117 +182 240 298 350 394 485 469 
Merc, . #2 219 874 480 503 435 400 483 599 763 945 1131 1311 1477 1616 1691 167-9 1806 


Jup. «. 894 902 OLS 931 943 962 980 100°2 1023 1045 1067 1091 1113 1185 1158 W7-9 1200 122") 
Dats oHas 29°7 31:0 = 32:3 33°5 349 363 87:7 389 40° 41°4 42°4 43°3 443 S4o7 451 456 456 45'5 


Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrach. Than. Mak. Kum. Min. Asvyn. Bhar. Krit. Rohi. Mrig. Ardh. Punar. Push, Asles. 
30 60 90 120 150 180 210 240 £70 300 830 300 13°3 267 40°0 53:3 66°7 800 93:3 10@6)3=—s- 120°0 


V-B—cont. 


Mars, A.D. 1637—A.D. 1999, Mercury, 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Saturn, A.D. 1617—A.D. 1999 —cont. 


180 190 


1467 


200 


O 15 
98°5 
1823 
941 
239°0 


215°4 
193°5 
123°3 
249°1 


117°2 
209°2 
149°4 
259°2 


O 14 

230°3 
217°6 
173°4 
269°8 


QO 15 
132°4 
207°9 
196°9 
280°7 


247°1 
181°4 


- 220°7 


292°2 


146 0 
177°2 
2461 
304°2 


O 14 
266 4 
187°+ 
2745 
316°7 


O 15 
158°7 
2016 
307°1 
830°0 


291°8 
213°8 
3 45 2 
343'8 


171°2 
216°8 

26°6 
358°4 


O 14 
3366 
193°7 
65'1 
13°4 


O 15 
183 8 
176°4 
98°7 
28°7 


500 
180°6 
127°2 

44°1 


160°0 


210 


O 25 
102°4 
198°6 

94'9 
239°9 


220 


N4 
1058 
2160 

946 
241-0 


222°7 
2127 
1246 
249°8 


229°8 
229'3 
125°5 
250°9 


122°4. 
224°2 
1511 
259°9 


127°2 
235°9 
152°6 
260°9 


O 24 
237°7 
224°) 
175'2 
2708 


N 3 
245°1. 
222°2 
177°5 
2712 


O 25 
133°1 
200°3 
193'8 
281'1 


N 4 
143°a 
197-2 
2010 
281°8 


264-4 
185°6 
223°0 
292°2 


261'8 
196°7 
2251 
292 & 


152'0 

1913 
248'3 
304°0 


1578 
207°7 
2501 
304'4 


O 24 
273'6 
204°7 
2755 
316°3 


N 3 
280°8 
222'1 
277'2 
316°5 


N 4 
1711 
233°5 
308'0 
329°3 


O 25 

1649 
218'3 
307°3 
329°4 


304'4 
238°3 
$13°8 
342°7 


2980 
2265 
344'3 
843'0 


184'1 
209°4 

238 
3569 


177°7 
216°6 

25°2 
357°6 


N38 
840°5 


O 24 
388.0 
190°7 
64'5 
126 


63°6 
11°8 


N4 
197° 
200°5 
99°83 
27°1 


O 26 
190°4 
186°4 
99°0 
28°0 


461 
213°8 
129°5 

42°6 


48'8 
196°6 
128°5 

43°5 


1733 


194°5 - 


230 


N 14 
108'5 
2838 2 

93°9 
242°1 


237°1 
243°7 
126°2 
251°9 


131°6 
239°8 
1540 
261°9 


N 18 
252°5 
2183 
179°5 
272°] 


N 14 
143°5 
203 4 
2037 
282°9 


269'3- 
211°6 
227'1 
293°4 


163°6 
2251 
252°3 
3047 


N 13 
288°2 
288'3 
278°9 
3166 


N 14 
177°3 
241'8 
308'7 
329°2 


810°9 
231° 
343°4 
342°4 


190°6 - 


205°7 
22°7 
256'4 


N 13 
343°7 
205°7 

62°5 


130°4 
41'8 


240 


N 24 
110°3 
249'3 

93°4 
243°3 


24475 
253'5 
1266 
253°0 


185'5 
235 8 
155°2 
262'9 


N 23 
260°2 
213'6 
181°1 
273:0 


N 24 
353°9 
2i6'2 
205°3 
282°3 


277°0 
227°9 
2296 
2940 


169°2 
242°2 
254'5 
805'2 


N 23 
295°6 
252°9 
280 9 
816°9 


N 24 
183°4 
249°0 
309'9 
829 2 


817°4 
223°4 
345°4 
3421 


1970 
212°8 

2.3 
355'9 


N 23 
347°5 
220 4 
611 
10°4, 


N 24 
2105 
234°3 
98°5 
25:5 


40°0 
247°7 
180°9 
40°9 


250 


D4 
1109 
262 9 

92°6 
2485 


2521 
255 8 
126°6 
254°2 


138°5 
229°0 
356°3 
2641 


D3 
267'S 
2214 
182'8 
2740 


D4 
158'7 
231°9 
207°6 
284'4 


284°7. 


2435°7 
2318 
295°0 


1749 
258°6 
2568 
806°1 


Dé& 
303 1 
263'0 
283°0 
317 5 


D 4 
18$°5 
2442 
311°5 
329°7 


3241 
222°7 
843'8 
842°4 


208°5 
2253 
20°5 


8559 


D 3 
851'8 
237'°4 

59°7 

10°1 


D4 
217°3 
2516 

97°6 

249 


37°9 
262'2 
131°0 
40°2 


260 
Di4 
1103 
2711 
9U°7 
245°7 


259°6 
248 8 
126°5 
255*4 


141°4 
2811 
157:0 
265°3 


13 
275°5 
2360 
1841 
275°0 


D 14 
163°1 
243°9 
209°5 
285°5 


292°4 
262°8 
233°8 
296°0 


180°4 
2720 
259°1 
306'9 


D 13 
310‘7 
264°4 
285:'0 
318°2 


D4 
195°5 
237°8 
3130 
33u°2 


331:0 
231°3 
3445 
342°7 


210°1 
241°0 

19°8 
855'9 


D 18 
356°5 
2549 
58°5 
98 


D 14 
224°4 
263'6 
96°4 
24°4 


367 
272'0 
130°7 

29°5 


270 


1694 


1695 


1696 


1697 


1698 


1699 


17006* 


1701 


1702 


1703 


1704 


1705 


1706 


1707 


186°7 2000 2133 226°7 2400 253°3 


® The year A.D. 1700 was a leap year in the British Isles but not in continental countries other than Russia. 


280 


Jas 
105°1 
262:8 

88°7 
247°9 


276'1 
2491 
1248 
257°9 


143°9 
256 1 
157°4 
267°5 


Ja 2 
2911 
269'5 
Lsu4 
2772 


Ja 3 
170°6 
283°4 
212°9 
287°7 


308°0 
291°4 
238'3 
298° 1 


190°9 
279'8 
263'6 
308°9 


Ja2 
325°6 
2531 
2897 
320°0 


Ja 3 
207°6 
2509 
317°0 
3317 


344°7 
261°6 
348°8 
343°7 


223°2 
275'8 

19'8 
356°5 


Ja2 
69 
288'0 
5671 
98 


Jas 
238°3 
288 

93°9 
23°9 


38°0 
267°2 
129°6 
38°6 


266°7 


290 


Ja 13 
101°4 
260'8 

87'4 
2489 


282'8 
2613 
123°9 
258'°8 


142:7 
2729 
157° 
268'8 


Ja 12 
2991 
287 4 
187°0 
278'4 


Ja 13 
1734 
298-9 
2145 
288°9 


315°7 
297:7 
240°2 
291°3 


195°6 
272°2 
2660 
310°0 


Ja 12 
333°2 
238'7 
291°9 
3211 


Ja 13 
213°6 
265°5 
319°2 
332'7 


351°5 
279°4 
8484 
344°5 


229°8 
293°0 

20°4 
3571 


Ja 12 
12°4 
391°0 
55°5 
10°2 


Jal3 
245'3 
289°2 
92°6 
28°9 


40:0 
262°9 
128°5 

33'3 


Ja 23 
1755 
310°6 
215°7 
290°2 


323°5 
2943 
242°]. 
300 4 


200'3 
270°2 
268°2 
3111 


Ja 22 
340°5 
270'7 
294°2 
322°1 


Ja 23 
219°7 
282'6 
321°4 
3335 


8584 
297°0 
349°2 
345°3 


236'5 
308'5 

21:0 
357'7 


Ja 22 
18:0 
3074 
54°9 
10°5 


Ja 23 
2524 
281°9 
913 
23°9 


42°9 
267°7 
127°3 
38'1 


310 


A.D. 1645—A.D, 1999. Jupiter, A.D. 1656—A.D. 1999 


320 330 


F12 ¥F 22 
926 91°'9 
2980 3160 
844 841 
251°7 =252'°5 


38062 3142 
312% 383803 
1200 1186 
261°8 262°8 


133°7  130°3 
325°6 = 339'8 
1544 1531 
271'9 273:0 


i Thea Ue ba 
3226 3305 
829°8 3325 
187-2 186°7 
281°8 282°9 


Big, “Bee 
1762 1743 
3i0'1 303-9 
2173 2178 
2928 2937 


3838'9 3466 
2881 297'8 
245'5 = 246'8 
302°8 304°] 


2082 211°4 
291'4° 807°8 
2724 2744 
3137 3149 


F ll 
355'3 25 
303°8 323°2 
2v90 301°6 
3245 325°8 


F 21 


F112 F 22 
23b1 2367 
318'4 335°5 
826'2 3286 
335°9 33771 


12:0 186 
3291 339°9 
3540 3562 
347°5 348°6 


250°2 256°6 
325'2 3202 

23°77 3-252 
359°6 0°7 


Fill F 2t 
296 8 38°7 
297'3 2981 
55:3 86558 
122 130 


F112 F 22 
266°9 2742 
287°4 3800'9 
892 887 
25:3 25'9 


605 =54'5 
2961 313°9 
128 123°5 

38:7 339'1 


Mr 3 
213°9 


_325°9 


276°4 
316 2 


Mr 3 

99 
340°1 
803°8 
32771 


Mr 4 
242°1 
350°1 
331°0 
338'4 


25°5 
34.2°8 
358 6 
349°9 


Mr3 
263-1 
314°4 

27:0 

19 


Mr3 
41:7 
807°7 
56°7 
14'2. 


Mr 4 
281°6 
317°6 
88'5 
26°9 


59°6 
332°2 
122°3 
39°9 


P. Phal. U.Phal. Hasta. Chit. Svati. Visa. Anur. Jyesh. Mula, P. Ash. U. Ash. Srav. Dan, Satab. P, Bhad. U 


280'0 293:3 306°7 320°0 333°3 


391 
350 360 
Mrl4 Mr24 
94°3 96'9 
352'4, 8:7 
842 849 
2533 = 2537 
3299 337-9 
09 8-9 
1168 1162 
2639 2645 
Mril3 Mr 23 
1246 1241 
349°8 = 3423-8 
150°5 149°5 
2745 276-2 
Mr13 Mr23 
343°0 853°7 
821'5 3264 
1847 183°4 
2848 2857 
Mrl4 Mr24 
1676 163°7 
318-7 3341 
217°8 = -217°2 
2957 296°7 
16 0 
329°7 = 3481 
248'5 249°3 
8064  307°6 
Mrl3 Mr23 
215°5 =. 2162 
3444 25 
2780 8 279°'4 
817°4 818°5 
Mrl13 Mr23 
169 240 
357°2 11'4 
306:0 307-7 
323'4 329°6 
Mrl4 Mr24 
247°3 252°9 
0:0 0°5 
333'2 335°8 
339°7 3410 
32°1 388 
336°5 = 332°1 
10 33 
351°2  352°5 
Mrl3 Mr23 
269°9 276-7 
317'0 = 8285 
29°0 31:7 
31 44 
Mrl3 Mr 23 
47°7 53:8 
322°4 339° 
580 59°3 
15°4 166 
Mrl4 Mr24 
288'9 2968 
335'8 3543 
885 890 
28°0 29°0 
64:7 69°8 
350°3 73 
12i6 1208 
408 417 
. Bhad, Revati, 
316°7 860'0 


392 TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 
TABL2 
Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999 
Day of 1.8.Y. © 10 230 30 40 5S0 60 70 80 90 100 110 120 130 140 150 160 170 
; : | : 85 815 

Eng. date ... Mar29 Ap&8 Ap 1S Ap28 My 8 My 18 My 28 Je7 Jel7 127 J)7 Ml 17 S127 An 6 Aun 16 Au 26 BS 
1707 Mars ... 726 783 83:8 895 95°38 Lolz 1072 1131 1192 1253 1814 1378 1440 1505 1567 1633 169°9 1763 
Mero... 151 272 «BIBL 20) BH 7G 5B 720 «= 907 «1092 1265 1415 1D07 159 1447 1416 1iBL 
Jup. 120° 120-4 126-4 1210 121°9 1230 1243 1268 127°5 129° 181-2 1832 1854 137% 1898 142°3 1445 1464 
Sat. 424 437 45:0 462 475 488 602 515 62S 561 553 564 575 583 690 597 599° 6Ul 
: Pa » ; ; : S 14 

Eng. date... Mar?8 Ap7 Ap1l7 Ap27 My 7 My 17 My 27 Je6 Jelé6 Je 26 JLG J1 16 Jl 26 Au 5 Au 15 Au 25 84 
1708 Mars ... 8185 3262 3841 341°5 3492 3567 48 4J1S 188 259 829 897 462 527 S88 648 705 757 
Merc... 120 84 19 46 158 813 494 681 872 1041 1205 1323 1554 1297 1244 1287 140°3 165-4 
Jap. .. 1586 1525 1505 15t1 1509 1509 1615 1822 153i 1544 166) 1573 1895 161°6 1634 165°7 1677 1099 
Sat. .. 563 665 677 6538 6OL Gis 627 640 654 668 681 693 765 714 724 (734 78 72 
Eng. date ... Mar 29 ApS Ap18 Ap28 My8 My 18 My 28 Je7 dJel7 Je 27 JI17 JL17 Jl27 Aun6 Anl6 Au 2 85 815 
1709 Mara ... 905 948 94 1045 1098 1152 120-7 1264 1323 1393 1448 150°4 16569 163°0 1694 1700 1827 189°4 
Merce. ... 845°9 8442 3548 88 264 45:3 643 826 991 1121 1179 1140 1072 1091 1199 1346 1515 1692 
Jup. 187°4 1s6'l 1848 183°7 1827 1817 1812 I8tO 1809 1815 1824 1831 1845 1860 187°7 1894 1915 1936 
Sat. 686 695 705 71 727 %0O 752 756 779 %Y2 805 3818 832 842 S54 865 872 ~ 880 
1710 Mars 335°6 3433 3511 3687 63 18:7 213 Ws B57 427 406 564 632 697 T61 823 885 943 
Mere. 3329 3466 37 228 412 600 (771 912 990 972 900 896 993 1134 1303 1450 1658 183-0 
Jup. ww. 2214 2205 2195 2180 217°0. 215°5 2142 2181 2122 2119 2115 2117 2119 2126 21383 2148 2164 218°0 
Sat. ... 822 880 S37 844 855 866 878 890 904 917 9830 943 57 97:0 982 994 1003 lul2 

x 

1711 Mars ... L132 1153 1183 1222 1263 1810 1358 1412 1467 152°4 1583 1642 1706 1768 1832 1899 1965 2034 
Mere. ... 3414 8595 188 37° 548 699 789 795 728 708 790 920 1085 1257 1448 162°0 177°9 1901 
Jap. 253°9 254-1 2537 2534 2525 251°4 2504 248°8 247°4 2462 2450 2481 2435 243:3 2482 243°7 2145 245°4 
Sat. 959 963 9658 973 Y83 993 1002 1018 1025 103° 1052 1065 1078 1081 1103 1116 1126 1137 
Eng. date ... Mar 28 Ap 7 Ap 17 Ap 27 My 7 My 17. My 27 Je 6 Je 16 Je 26 JI6 JL1G JI 26 Au & Auld An26 84 814 
1712 Mars ... 851°7 3594 69 145 218 292 364 4387 505 577 643 ‘(711 (777 843 908 971 1033 1093 
Mere. ... 8557 I44 3822 477 686 613 549 511 87:2 702 866 1046 1229 1310 1672 171°0 1787 177-2 
dup. 2841 2855 286°4 287-0 2874 287°5 £87°0 2863 285°5 2842 2830 281°6 2803 2789 2780 2773 2767 2768 
Sat. 1097 1099 1100 1103 WN) 18 M25 1136 114% M58 LTL 1184 1196 1209 1222 1286 1247 1259 
Eng. date ... Mar 29 Ap 8 Ap 18 Ap 28 My 8 My 13 My 28 Je 7 Je 17 Je 27 JI7 JlL17 Jl 27 Au6 Aul6 Aun 2 85 § 15 
1713 Mare .. 1451 1440 1442 1456 1480 1510 1547 1591 1638 1691 1746 180°3 1862 1925 1989 205°4 ZI2z1 219% 
Merc... 98 259 379 425 37:2 318 861 483 643 823 1009 119°3 1364 1511 1609 1620 1549 1513 
Jup. 312°9 3149 3167 3185 3199 S821°l 3220 3225 3228 322°5 321°9 321:2 820°2 3189 3175 3163 8148 313°7 
Sat. 123°6 123°5 1233 1283 1238 1z44 1249 125°8 1267 1276 1288 1300 1313 182° 1339 1851 1363 1375 
1714 Mars .. T71 145 219 21 364 436 6505 575 645 JIL 778 845 910 97% 1040 110° 1166 1227 
Mere... 167 23:1 1093 129 148 262 41°79 597 784 969 1147 1805 1421 1455 I4ul 1343 13882 1496 
Jup. 8411 3434 3457 3479 85600 3519 353°6 25574 3567 3577 8684 3589 3591 3A8°'7 8582 357°3 8561 3547 
Sut. 187-4 1370 1867 1365 1367 1370 1872 188-0 1388 139°4 1405 1416 142% 1440 14562 1465 1478 1491 
1715! Mars 1946 1915 3878 185°2 1833 1825 1835 1854 1883 1920 1961 200°9 2063 211°9 217°9 2241 2806 257-2 
Mere. 17 3544 8549 44 194 8683 549 739 92:0 lUO4 J214 127°7 1241 1174 1195 1296 1444 1611 
Jup. oY lll #135 «165 182 206 228 249 269 28 387 822 3883 844 350 351 852 3850 
Sat. 1510 15u'5 1500 1494 1494 M95 1494 1500 15606 1510 152° 1529 1539 155°0 1562 1574 1587 160°0 
1716 Mars... 221 292 363 433 502 571 689 706 774 839 906 97:0 1035 1100 1164 1227 1290 135-2 
Merc. ... 335°4 3843:0 3569 142 828 619 7064 B76 1014 1005 1079 1007 1003 1091 1234 1400 1678 1753 
Jnp. 860 383 406 424 451 477 501 822 545 47:0 591 G12 G31 648 G64 679 659 697 
Sat. 164°4 1637 1630 162-4 1621 161-9 I6L7 1619 1522 1625 1683 1641 1649 1660 1671 1682 1694 1706 
1717 Mare .. 2420 2448 2466 247-5 247-7 2466 2439 241°7 2393 237°8 286°9 237:1 2396 2425 2465 251:0 250:3 261°8 
Mere. 3352 8515 =U 286 480) USL 802 900) 07 B34 NOD «BH 1020 1185 18H2 1541 1716 1873 
Jup. 651 657 876 E694 TLS 76 760 72 806 829 852 875 894% 91H 938% 958 976 ows 
Sat. 177*4 1766 17H 9 FHL 1747 1743 «1748 «17RD 1740 1740 1745 1751 1758 1767 1776 1756 1798 ISLO 
1718 Mars 3867 4384 502 66-9) «636 702) 76S) BBS BHT) =—H4A «1028 109] 1156 1219 1283 1546 141-0 147-4 
M-re. 8472 58 247 427 585 698 726 664 61'S 68:0 804 966 1145 1327 1506 1663 1805 158-0 
Jupp)... 986 G44 953 966 982 995 1019 1039 1060 1080 lls 1124 117 1169 1191 121°8 123-4 126-7 
Sat. .. 1900 1892 1884 1876 1872 1866 1859 1858 1857 1854 1858 1862 1860 1888 1882 1591 1902 1913 
1719 Mars ... 2713 2772 2832 2889 2943 2997 3043 3086 3121 3149 3167 3167 3160 3139 311-4 3093 3082 3080 
Mere... 15 200 362 483 53% 489 428 469 586 744 92:2 1109 1290 1460 161°4 1705 1715 1647 
Sup, 1248 1246 1247 1248 1266 1265 1280 1292 1809 132°7 13#7 1867 1889 1411 143°0 1453 147°5 148°9 
Sat. 2024 2016 200°8 2001 1994 1987 18980 1977 197°3 1969 19771 1973 197°5 1982 1989 1495 2005 201°5 
1720 Mars 54 678 B41 6705 «6767 «BBL 8O'4 «= MEG «1021 1084 1147 121-1 1273 1840 1492 1465 1529 1692 
Merc... 14) 275 338 806 289 260 867 52:2 699 887 1071 12F8 1404 151-7 1553 1498 1441 147-9 
Jup. 1681 1501 1562 1653 1552 1555 1653 1560 1570 158°0 1594 161°0 163°0 1649 166° 1687 171% 1732 
Sat. 2144 2137 2130 212°3 2114 2106 2099 208°4 2090 2085 2084 2083 2083 288 20938 298 Qlu7 2ilsG 
172L Mara ... 2027 2099 8071 814°3 321° 8284 8854 8421 8488 3551 11 68 121 169 209 242 262 v4 
Mero... 140 129 57 58 150 20-7 47°38 659 848 103'L 119% 1328 138°2 1346 1251 1290 1895 15286 
Jup. 192° 1908 1884 188: 1872 1868 1854 1663 1852 1854 1851 1870 1882 1894 141-1 1929 1918 1966 
Sat, .. 2260 2254 2248 2242 2234 2226 2219 2212 2206 219° 2197 2193 2193 2196 219°9 2202 2209 22)-7 
Mesh. Vrah, Mith, Kat, Sim, Ken. Tul, Vrach Dhan, Mak, Kum. Min, Asvu. Bhar, Krit, Robi, Mrig. Ardh, Ponar, Push. Aslea, 
30 «= 60 90 120 150 180 210 240 270 8c0)} 6830 ©6860 «61338 «6267 «6400 «6583 «6867 «6800 «6888 | 1066 120°0 


V-B—cont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999—cont. 


200 210 220 230 240 250 260 270 


180 


8 25 
182°9 
16u'5 
1488 

602 


§ 24 
$0°6 
1717 
1720 
747 


§ 25 
196° 
186'y 
195°7 

88°7 


99°9 
197°7 
220°0 
102°1 


210°3 
1953 
246°7 
i144 


§ 24 
115°3 
169°8 
277°1. 
127°0 


8 25 
226-0 
157-3 
812°9 
138°8 


1289 
164°9 
353°6 
150°3 


244-1 
1779 

34'2 
161:2 


1415 
192°2 

703 
1718 


267°7 
1+9°3 
100°3 
182°1 


158°7 
1866 
127-6 
192°4 


309'3 
160°6 
1518 
202'5 


165°8 
169 2 
175°2 
212°4 


28°6 
170'4 
198°7 
222°4 


Mag. 
1333 


190 


05 
189°6 
176 2 
150'8 

598 


04 
851 
189°2 
1742 
746 


05 
203-0 
203°3 
1977 

88'8 


105°5 
208°3 
221°9 
192°5 


217'2 
191°4 
248°2 
115°4 


O44 
121'2 
167°6 
2775 
127°9 


05 
233°0 
1700 
812°2 
139°8 


1349 
1819 
352°0 
1514 


251°2 
1960 

33°1 
162°3 


147°7 
207'9 

703 
1730 


2741 
204'5 
102°0 
1833 


1601 
178°0 
129°1 
193°6 


8116 
1659 
1538 
203°7 


172'3 
1743 
177°4 
213° 


249 
187°5 
2011 

235 


015 
196 4 
193-2 
152°8 

59°5 


O 14 
88°9 
207°4 
176°4 
74:4 


015 
2100 
21771 
200°1 

889 


110°5 
210°9 
2241 
102°9 


224°4 
184°5 
249°7 
1161 


014 
126'8 
176°3 
2786 
129°7 

015 
2403 
185°6 
312°0 
140'8 


140°8 
199°3 
349°8 
152°8 


258 3 
212°4 

821 
163°4 


153°9 
217°4 

70°2 
174°2 


280 6 
200°4 
102°9 
1845 


166°4 
177-4 
13)'9 
1948 


315°2 
17:0 
156°0 
204'9 


178°7 
1912 
1798 
214'6 


225 
205°3 
ZL 
224'5 


O 25 
203°4 
210°7 
154°6 
590 


O 24 
92°4 
223°0 
178°7 
74'4 


O 25 
217'1 
223°5 
202°2 

89-0 


1153 
205'1 
2260 
103°3 


231 6 
185°9 
251°7 
116°8 


O 24 
132°4 
189°8 
279°6 
129°6 


O 25 
247 6 
202°5 
812°2 
141'8 


146°7 
2164 
819°7 
153°6 


26%°7 
226:0 

30°6 
164°6 


159°9 
220°0 

69°9 
1754 


287°4 
1936 
103°3 
1858 


172°6 
185°9 
132°2 
1959 


319'0 
194°9 


157°9 


206°0 


1854 
208°6 
1817 
215'8 


19°6 
221°6 
205'3 
225°5 


N 4 
210°3 
227°4 
156°2 

58°2 


N3 
947 
235°'8 
180°8 
737 


N 4 
224°3 
225°7 
204-2 

88:7 


119°6 
199°5 
228'4 
103°1 


2389 
1958 
253°6 
116°9 


N 3 
137°6 
205°8 
2813 
130°0 


N4 
255°1 
220°0 
812°5 
142°6 


152°4 
232°1 
348°8 
154°3 


273°1 
2348 

29 2 
163'5 


166°0 
213°7 

63°0 
176'4 


294°'3 
194°7 
103°5 
1869 


179'1 
1989 
133°4 
1y7'1 


823°7 
2117 
159°7 
207°2 


1919 
2258 
183°8 
217°0 


17°8 
235°2 
207°7 
226°7 


N 14 
217°3 
242°6 
157°6 


57'S 


N 15 
96°] 
242'1 
1825 
73:0 


Nils 
2314 
2183 
206°7 

88'°3 


1236 
203'1 
230°6 
103°0 


2465 
209°8 
265'7 
117°0 


N18 
342°5 
223°1 
2829 
130°3 


N 14 
262°7 
236°7 
B13°1 
143'1 


158°2 
244°7 
348 3 
1550 


280°6 
234°7 

279 
166°5 


172°1 
208 6 

67°8 
1774 


301°2 
2047 
1037 
188'0 


185°4 
2151 
1342 
198°1 


828'8 
2290 
161°2 
2084 


198'7 
2414 
86:0 
2183 


16°5 
243°7 
209°7 
127°9 


TABLE 


N 24 
2243 
2541 
158'9 

56°7 


N 23 
965 
240°U 
1846 
72°65 


N 24 
228°7 
215°3 
208'8 

87°8 


127°1 
214°8 
232°7 
102°9 


253°9 
226'1 
250 
1171 


N 28 
147°2 
.240°1 
2847 
130°7 


N 24 
270°3 
251'8 
314.2 
143°6 
163°4 
251°1 
348°3 
155°8 


288'3 


D+ 
231°4 
2581 
160°2 

55'9 


D3 
95's 
232°3 
186°2 
716 


D4 
246°1 
221°6 
210°9 

87:0 


129°4 
230°9 
235°2 
102°2 


261'°6 
243°6 
260°2 
1163 


D3 
151'5 
256°9 
286°7 
130°6 


D4 
277°8 
263°1 
315°6 
143°6 


168°9 
243'8 
348°4 
1561 


295°9 
223°9 

25°8 
167°8 


183'9 
2z4'1 

65°2 
1791 


315°4 
235°4 
102°6 
189°9 


198°1 
249°6 
135°4 
200°2 


339°7 
261°0 
163°9 
210°5 


2119 
260°3 
1897 
220°5 


165 
236°1 
2142 
230°1 


D 14 
238°7 
253°0 
160°8 

55'1 


D13 
93-1 
2315 
187°7 
707 


D 14 
253°6 
2384°4 
212°6 

86:2 


130°7 
246°7 
237°3 
101°6 


269°2 
26u'8 
262°5 
116°2 


D13 
155°4 
2713 
288°8 
130°4 


D 14 
285'8 
267°7 
317°0 
143°7 


1741 
241°). 
349°1 
156°4 


803'5 
230 3 

25:0 
168°3 


189°9 
239°3 

63°8 
179°7 


822°6 
252°9 
101'°6 
190°7 


204°5 
266°0 
135°1 
2012 


345°4 
272°5 
1648 
2115 


218°7 
257°6 
191°2 
2216 


18°4 
233'2 
2161 
2312 


D 24 
246°1 
246°9 
161°4 

54°3 


D 28 
89°9 
240°7 
189'0 
69°9 


D 24 
261°2 
250°3 
214°7 

85°65 


1311 
2642 
239°% 
100°9 


277-0 
277° 

2649 
115°4 


D 23 
158'6 
281-2 
2911 
130'1 


D 24 
293°5 
262°5 
318 8 
143°7 


1788 
240'9 
350°0 
156°7 


3111 
243'8 

24°7 
168°8 


195°7 
256°2 

62°4 
180'5 


829°8 
270°3 
100°3 
191°d 


2108 
280°S 
1335°0 
202°2 


3515 
276°6 
165°3 
2126 


225°6 
250°2 
12:2 
222°7 


21°0 
239°8 
2181 
232°4 


1708 


1709 


1710 


1711 


1712 


1713 


1714 


1715 


1716 


1717 


1718 


1719 


1720 


1721 


1722 


280 


Ja 3 
253°4 
239°7 
161'6 

53°8 


Ja 2 

85'8 
254°5 
190 2 


69°2 


Ja 8 
2688 
267°5 
216°% 
847 


130°3 
2815 
2417 
100°0 


284'9 
290°9 
267°1 
115°0 


Jn 2 
161°2 
283°2 
243'5 
129°4 


Ja 
801'3 
255'2 
320'8 
143°2 


183°6 
250°1 
351:0 
156°4 


319°4 
259'6 

245 
168°7 


201'5 
273°7 

613 
180°7 


336'9 
286°7 

98a 
192'0 


217°3 
291°L 
134°2 
202°7 


357'°6 
272'1 
163'6 
2132 


232°5 
250°4 
193°8 
223°6 


240 
2531 
219°9 
233'4 


290 


Ja 13 
260°8 
260°2 
16)'4 

53:3 


Ja 12 
82°6 
270°9 
190°9 
68'°5 


Ja 13 
2765 
285'4 
217°9 

83°9 


128°1 
297°5 
243:7 

991 


292°6 
299'3 
269 4 
1142 


Ja 12 
162°7 
276'6 
205°7 
128'7 


Ja 13 
309°2 
2588 
3823°0 
1428 


187°7 
263°8 
352°5 
1561 


326°4 
2771 

25°0 
168'8 


206'9 
291°2 

605 
180°9 


3442 
800°6 

97°6 
192°3 


223'6 
2928 
133°3 
203'7 


3'8 
263°5 
165'7 
213°9 


239°4 
259°2 
1948 
224°4 


27°9 
269°0 
2215 
234'4 


V-B.—GEOCENTRIC PLACKS OF PLANETS 


310 


¥2 
276°0 
292°0 
160°0 
62°8 


¥il 
78°83 
806'5 
19i‘7 
675 


F 2 
292°0 
818'3 
220°5 

82-6 


121°8 
317°3 
247°5 
= OUT 


291°4 
2740 
1127 


Fi 
162 2 
2775 
300°5 
1273 


F2 
324°8 
284°5 
327'6 
141° 


1948 
298'1 
356°1 
15a°2 


8415 
3123 

265 
168°1 


217°8 
320°4 

596 
180°6 


8581 
308'8 

95°2 
192°5 


236'4 
281'8 
1338 
203°9 


163 
2788 
164°7 
215'0 


253°4 
290°3 
1958 
225°7 


36'8 
804°5 
224'3 
235°9 


$08'5 


320 


F112 
2835 
310°1 
159°1 

52°9 


Fill 
783 
$23°8 
191°5 
67°3 


F 12 
300] 
330°4 
221°3 

82:2 


117°2 
3149 
249°3 

97:0 


3163 
2593 
2760 
1119 


Fill 
159°9 
289°9 
302°6 
126°6 


F 12 
332'5 
301°8 
829'7 
140°7 


19771 
3164 
358°0 
1545 


348'9 
328'2 

279 
167'6 


2228 
827°3 

598 
180°3 


5:3 
3016 
94°3 
192°3 


242'8 
287'4 
1295 
204'0 


22°5 
2942 
163°8 
215°2 


260°3 
308'0 
195'8 
226'1 


418 
322°2 
2252 
2365 


330 


F 22 
291°3 
328'4 
157'9 

529 


F 21 
797 
339°2 
191°0 
67:1 


F 22 
307°7 
335'2 
221°8 
816 


1142 


30798 


250°6 
96 8 


324° 2 
297°3 
2783 
111-0 


F 21 
156°4 
305°8 
803'0 
125°8 


F 22 
310°3 
320°0 
332°3 
139°9 


198°9 
333'°6 

O'4 
153°8 


856°4 
340°2 

29°4 
1671 


227°9 
3248 

60°1 
180°0 


12°3 
299°4 
93°4 
192°2 


2491 
299'6 
128°2 
204'6 


28'9 
315 
162°6 
2155 


267°5 
3264 
195'3 
226'4 


46-9 
338° 
226'1 
227°2 


340 


Mr 8 
2938'9 
345'2 
156°7 

53°6 


Mr 3 
81°83 
350°4 
190°4 
67°65 


Mr4 
815°5 
830°8 
222°1 

81°7 


112-2 
307°7 
2518 

96-2 


Mr 3 
332°1 
310°3 
280 2 
110°6 


Mr 3 
152°6 
823°7 
8073 
125'2 


Mr 4 
348'0 
338°2 
334°7 
139°2 


199°1 
349°2 

2°7 
1530 


Mr 3 
37 
345'8 
310 
166°3 
Mr 4 
2324 
3178 
61:0 


179°2 


19'3 
806'9 
93°1 
191° 


255°5 
315°7 
127'0 
203°6 


Mr 3 
35°2 
329°7 
1613 
215'°3 


Mr 4 
474°6 
343'8 
194°7 
226'5 


52°83 
350°7 
226°4 
237°3 


398 


350 360 


Mr 13 Mr 28 
8067 3115 
03 103 
1553 1540 
543 549 


Mr 13 Mr 23 
8+7 88°56 
353°2 347°2 
189°3 _188°1 
67:8 68:3 


Mr 14 Mr 24 
823'5 3381°5 
3245 327°4 
222°3 221°5 

81:7 —s 818 


111°7. 112°2 
317°8 382°3 
1524 2536 

959 95'°8 


Mri13 Mr 28 
339°9 3478 
327°5 3459 
2819 283°4 
1102 109°7 


Mr 13 Mr 23 
1489 1461 
342°2 03 
809°8 311°9 
1245 123°9 


Mr 14 Mr 24 
355'6 8° 
355°6 =—:10°7 
337°4 3389°6 
138°5 187°7 


198°5 1963 
07 41 
47 64 
1522 161°4 


Mr 13 Mr 23 

10°9 182 
841'3 335'3 

329 35°0 
1655 164°7 
Mr 14 Mr 24 
236°5 240°3 
3182 327°8 

62:1 63°4 
178°4 177°8 


26°2 
320°8 
92°8 
1910 


2617 — 
333°4 
123°'8 
203°6 


33'1 
337'5 
93°3 
190°5 


Mr 14 Mr 24 
281'8 289°0 
3595 =1I'l 
193°9 192°7 
2266 2262 


57°8 
3500 
226'5 
237°4 


63'3 
352°4 
220°2 
2375 


P. Phal. U. Phal, Hasta. Chit. Swati. Visa. Annr. Jyesh. Mula. P. Ash. U. Ash, Srav. Dan, Satab, P. Bhad. U. Bhad. Revati. 
293°3 306'7 320°0 


1467 


160'0 


173°3 186°7 2000 2133 2267 2400 2533 266:7 


280°0 


833'3 


346°7 


360°0 


394 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


Day of I.8.Y. 0 
Eng. date ... Mr 29 
1722 Mars ...  66°4 
Mere. ... 348°1 

Jup. ...  226°0 

Sat. ... 287°4 

1728 Mars ... 3115 
Mere, ... 332°8 
Jup..,. ~258°1 
Sat. ... 2486 

1724 Mars ... 82°8 
Mere. .... 339°5 
Jap... Saeed 


1726 


1727 


1728 


1729 


1730 


1731 


1732 


1733 


1784 


1736 


Mesh. 
30 


Sat. ... 259°6 


Mars... 328°9 
Merc. ... 353°6 
Jup. ... 316°9 


Sat. ... 2705 
Mara ... 103°4 
Mere. ... 17 
Jup. ... 8449 
Sat. .. 2818 
Mars ... 845°4 
Merc. ... 16°6 
Jap... 12°4 
Sateoo., 2922 
Mars ... 180°9 
Mere. ... 60 
SUprc<:. © 399 
Sat. ... 3030 


Mars ... 1:0 


Mere. ... 337°6 
dup: ..< 68:0 
Sat. ... 313°9 
Mars ... 173°2 
Merc. ... 334'1 
wane i. 976 
Baty —...o20°1 
Mars ... 16°2 
Mere. ., 345'2 
SUP... . L202 
Bat.2 +...) 386'4 
Mars ... 2261 
Merc. ... 3859°9 
Stipa... 1G2°7 
cat. .... 347°9 
Mars ... 309 
Merc. .. 126 
Jap. ... 1968 
Sat. ... 359°6 
Mars ... 2611 
Merc. ... 15'3 
Jap. .. 2035 
Bate... 116 
Mars ... 46°7 
Merc. ... .853°0 
Jup. .... 2624 
Bite ax: 24°0 
Mars ... 2849 
Merc. ... 332°8 
sup. ... 292°1 
Bat. °... 36'4 


Vrsh, Mith. Kat. 


60 90 120 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


40 


My 8 
900 
24'3 

221°6 

285°2 


342°0 

39°L 
257°5 
247°0 


103°8 

530 
292°0 
258°7 


859°7 

59°5 
3241 
270°4 


1193 

42°2 
333°9 
282°0 


15°9 
16:3 
21°9 
293°6 


138°5 
ied. 
48°7 
305°8 


30°8 
39°4 
Jal 
317°0 


166°4 

44°9 
101'°8 
328°9 


44°7 
57 3 
129°6 
340°7 


220'8 

56'0 
159 3 
352°7 


58°3 
28'2 
191°7 
4°7 


50 


My 18 
96°0 
428 


220°2 


2345 


349°6 

58°1 
250°5 
246'4 


109'4 

689 
292'4 
258°1 


73 
645 
$25'3 
2700 


1244 

35°2 
358°1 
281°7 


233 


25°5 
23°3 
293'6 


142°4 
348 
S5l1 
3053'S 


37°9 
49 4 
77°2 
317°5 


167°7 

63°7 
1037 
3295 


51'8 
70:0 
130°4 
841°6 


2179 

53's 
159°3 
353'8 


65°1 
27:1 
190°5 
59 


282'9 
28°2 
225°2 
18°2 


780 
40'8 
261 4 
30'6 


0186 
55:8 
2968 
43°0 


. Dhan, 


279 


60 


My 28 
102°1 

620 
2140 
283°7 


856°8 

75°5 
235°3 
245°7 


115°3 

8u'l 
2921 
257°5 


147 
59°8 
8265 
269°6 


129°9 

37:0 
357°9 
281°5 


30:7 
40°3 
26°6 
293°6 


1467 
63°3 
53°5 

805:7 


45°1 
8:3 
79°5 
3180 


170°2 

78°9 
105°3 
330°L. 


53°6 
T5'4 
131°4 
342°4 


2155 

46°5 
159°2 
354'8 


718 
36 4 
189°S 
70 


2853 
45°6 
223 9 
19°5 


84:5 
59°9 
260-2 
320 


8250 
740 
297°0 
44-4 


Mak. 
800 


70 


Je 7 
108'°2 

80'°5 
2178 
283°0 


4°2 

90°6 
253°9 
245'0 


1211 

83°5 
291°4 
256°7 


22°0 
540 
327°] 
268°8 


135'2 

471 
859'6 
280°9 


37°8 
57°6 
28'8 
293°2 


1515 
723 
5358 

3)5°3 


52°2 
86°2 
81°7 
317°9 


1734 

911 
107°4 
830°3 


65°4 

71:0 
132°'8 
342°8 


2139 

47°5 
160°9 
855°4 


78'3 

50°6 
18¥: 

78 


289°0 
63°6 
222°7 
20°5 


908 
78 6 
259°0 
33°2 


831:2 
89:9 
296'8 
45°7 


Kum. 


330 


TABLE 


and Saturn for every tenth day of current cycle, 
Venus, A.D. 1765—A.D. 1999 


90 


Je 27 
120°4 
1119 
2161 
2315 


185 
101°2 
2513 
243°5 


1331 
728 
239°7 
%55'1 


86°5 
69:0 
327°5 
267°3 


1466 
380°1 
2°3 
2795 


51°9 
94'9 
32°8 
292°2 


162°0 
108°0 

60°4 
804°6 


66:0 
110°9 
86°4 
317°6 


181°6 

88°4 
1115 
330°5 


78:9 
68:0 
136°1 
343-8 


2144 

730 
1616 
3°67 


91°4 
86:3 
189°6 
9'6 


287°5 
101°4 
220'8 

226 


103 7 
VIL 
256°3 
355 


- 842'9 


1049 
295'0 
43'2 
Asyn. 
13°3 


100 


J1 7 
1268 
1201 
2158 
231°1 


25'8 
941 
250°1 
242°8 


139 2 

783 
288'3 
254°5 


43'4 
84'9 
827°4 
266°6 


162-7 
98°6 
3°2 
2787 


588 
112°9 
345 
291°4 


167'8 
1220 

62:9 
3040 


73°7 


21122 


866 
317°0 


186°6 

83°5 
1185 
3301 


85°7 
794 
1381 
343°4 


2165 


903 
162°9 
356°7 


97°9 
1050 
188°9 
99 


286'0 
1181 
220°3 

23°2 


110°1 
121°1 
255°) 

36°4 


847'9 
99°1 
293°7 
49°3 


Bhar, 
26°7 


110 


J117 
133°0 
118°6 
2158 
230°7 


32°1 
91°6 
248°9 
242°2 


143°5 

90°7 
287°0 
253°9 


50:2 
102'4 
326°7 
265°9 


158°6 
1169 

39 
278°0 


65°S 
129°3 
36°3 
290°6 


173°6 
1393°0 

649 
303°4 


793 
105 2 


- 91:0 


316°5 


1919 

888 
115°6 
329°7 


92°2 
949 
140°1 
343°2 


219°7 
108'8 
164°5 
856°9 


1044 
1230 
190°8 

103 


2881 
132-0 
220-0 

239 


1163 
122°4 
254°0 

87:2 


352°4 
94°1 
292°3 
50°4 


Krit, 
40°0 


120 


J1 27 
139°4 
110 8 
2162 
230°3 


38°4 
987 
248°3 


*242°7 


151°7 
1067 
285°6 
253°2 


56:8 
1208 
325°6 
265°1 


165°0 
1848 

491 
277°3 


722 
142'2 
37°7 
289°6 


179°7 
128°7 

67:0 
302°6 


859 


102"1 
93°2 
315°8 


197°7 
100°9 
1182 
829°3 


98°6 
1124 


1422 — 


343°0 


223°5 
127°0 
166°3 
3569 


110'8 
139'3 
191°0 

10°7 


278'5 
140°0 
220°8 

245 


122°7 
115°6 
<58°2 

38'0 


356°2 
888 
290°9 
515 


Rohi., 
68:8 


130 140 


A6 A16 
145°6 152°1 
1102 1192 
2166 2175 
230°5 230°6 


150 


A. 26 
158°6 
132°9 
2187 
230°7 


562 
145°7 
2180 
2414 


171-0 
160°3 
282°3 
252°4 


759 
170°4 


160 170 


$5 815 
1649 12146 
149°6 1671 
220'2 221°9 
2218 231-9 


609 66:2 
163°'7 181:0 
248°4 249°3 
2418 2422 


1775 1842 
1765 189°7 
281-8 2818 
252°6 252-9 


“819 87:7 
1799 1808 
3204 3192 
263°7 2638 


1909 197-8 
159°7 153-7 
18 08 


-275°2 2751 


V-B—cont. 


Mars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656—A.D. 1999, 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 


8 26 
178°2 
I8i7 
2236 
232°5 


70°6 
196°6 
250°5 
242°6 


191:0 
197:2 
2816 
253°1 


98:2 
1737 
318°2 
263°8 


205°1 
157°5 
359°3 
275°0 


109°S 
163°3 

3u°6 
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396 TABLE V-B.—GKOCENTRIC PLACES OF .PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


Day of I.S.Y. © 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 179 


Mng. date ... Mr29 Ap 8 Ap18 Ap28 My8 My 18 My 28 Je7 Jel? Je 27 J17 #Jlil7 Jl27 Aunu6 Aul6 Au26 S5 LA 
1787 Mars .. 604 665 725 736 847 908 971 1083 1094 115831219 1283 1346 141°0 147°4 153°7 160°3 7 
Mere, ... 3873 3553 133 828 513 679 806 864 821 758 787 897 1046 1222 1403 1583 1748 1893 
Jup. ... 3207 322°7 3247 3268 3283 3829°7 3310 3318 332°2 332-4 332°4 3820 38812 38303 3290 3275 3262 324°7 
Sat. ... 493 507 519 530 543 556 568 583 57 61:0 622 634 647 654 663 671 675 681 


1788 Mars ... 3044 3118 3194 3268 3344 3418 8492 3553 33 103 168 233 29°5 854 411 461 50°7 548 . 
“ Mere,... 3513 102 285 456 596 667 647 576 585 692 831 1003 1185 1370 1540 1694 1807 183°8 
Jup., ... 3486 3851°0 353°3 355°6 857°7 359°9 21 38 5:3 OR 78 8°6 88 91 87 8'8 73 6-2 

Sat. .. 625 635 647 657 670° 683 695 709 722 785 748 761 774 ‘75 795 805 811 817 


1739 Mars ... 763 816 87:0 927 985 1041 1100 1169 121°9 1281 1342 1405 1468 1532 1595 1661 1725 1791 
Merc. ... 60 232 878 467 465 2394 483 466 61:0 781 966 1149 1329 1489 161-7 1674 1640 157-0 
Jup. ... 159 184 203 282 25:5 279 802 826 348 866 387 403 41:58 431 410 448 451 461 
Sat. .. 759 768 776 785 796 809 821 833 847 859 873 837 901 912 923 935 44 952 


1740 Mars ... 822°2 830°0 3378 3456 3530 06 81 154 226 207 367 434 502 567 628 €89 748 803 
Merce. ... 160 266 281 212 182 251 889 556 73:9 926 1109 1278 1420 1496 1488 1412 1401 1479 
Jup. .. 438 460 481 602 528 6549 672 595 619 642 686 687 707 724 741 758 772 83 
Sut. ... $95 901 907 913 924 984 945 953 969 983 996 1009 1023 1035 1047 1060 107°0 1081 


1741 Mars... 950 988 1032 1080 1132 1183 1240 129°4 135:3 141:2 1471 1534 1596 1659 1723 1788 1857 192°3 
Mere. ... 9-6 42 359°0 41 166 329 611 7OU 890 10591214 1816 1€25 125°2 1223 1288 1413 157-1 
Jap. .. 721 734 752 769 739 $810 830 852 876 899 921 945 967 99:0 101°0 1032 1050 1068 
Sat.. .. 1033 1036 1029 1043 1051 1060 1068 1079 109°0 1105 111°5 112°8 1141 1154 1167 1180 1191 1202 


1742 Mars ... 3391 3466 8546 28 99° 173 246 319 391 462 529 597 665 73:0 1794 856 919 979 
Merc. .. 5408 S430 3548. 103 282 471 66:1 842 1000 1118 1154 1097 1044 108-4 1208 1361 1533 1710 
Sup. ... 1019 1025 1032 1042 1056. 1069 1088 1108 1127 11481170 119°0 121:2 1236 12956 127-9 1302 1821 
Sat. .. 1172 117-2 117-2 1173 1180 1187 1192 120-2 1212 122°2 1235 1248 1260 127-3 1286 129-9 181-1 1323 


1743. Mara ... 1191 1207 123°3 1265 1302 1347 1396 1447 1501 155°7 1616 1674 1728 1799 186°5 193-0 1998 206-7 
Mero. ... 3333 3481 55 24% 434 613 783 91°3 97:0 Y32 867 “889 999 1149 132°] 1500 167-7 1848 
Jop. ... 1338 1333 1331 1332 1835 1443 1354 1865 1380 1896 141-4 1434 1454 1475 1496 1518 1540 156°2— 
Sat... 1311 1308 1305 130°4 1808 1311 1816 1424 133°2 1840 1352 1363 1375 1338 1400 141-3 1425 1438 


1744 Mars ... 3552 26 108 177 254 3824 497 467 537 605 675 742 808 873 93:7 1000 1062 i12°4 
Mero. ... 3431 15 203 389 S61 OL 775 759 687 690 787 93% 1103 1268 1466 163-7 1789 1899 
Jup. ... 167-4 1661 1651 1642 1635 1634 1638 1635 1645 16541666 1681 1697 171°5 1734+ 175°5 1775 1797 
Bat. ... 1448 1443 1438 1435 1436 1488 1488 1444 1451 145°71467 147°7 1488 150°0 159°2 1524 153°7 154-0 


1745 Mars ... 1540 1522 1516 1521 1538 1564 1598 1639 1683 1733 1786 1842 1900 1963 202°5 2091 2159 297-7 
Mero. ... 3577 156 835 484 576 580 509 439 574 716 884 1065 1249 1426 1586 1713 1771 173°4 


dup... 2014 200°2 1994 1975 1964 1954 1943 1938 1y3% 1936 198°9 1946 195°5 1967 198% 199°8 201°5 2085 
Sat. .. 1582 1576 1570 1564 1552 1662 15s1 156°4 1568 157°2 1581 1590 159°3 1609 1620 1631 1643 1656 
1746 Mars ... 104 17° 251 323 3895 466 535 604% 67:3 739 806 873 939 100°2 1066 113°0 1193 1255 
Mere... 113 269 37°55 392 326 294 860 494 660 840 102-7 121-0 137°8 1518 1592 1587 15t1 1499 
Jup. ... 2350 23880 2434 2327 2314 2301 2287 2276 226°3 2255 2248 2244 2244 2248 w25sS 2264 227-6 Y29-0 


Sat... 171-4 1707 1700 1693 169°0 1686 168°2 1684 1686 168°7 169°4 170°1 270°8 171°8 1729 1789 175°1 1763 


1747 Mars ... 2067 2044 201°3 1982 1951 1934 193-°0 1940 1935°9 1989 2025 2068 211°8 217°0 222°0 2289 2353 242°0 
Merc... 164 207 15°0 #9 144 271 433 615 805 989 1168 1313 141°5 1428 1860 1821 1881 150°9 


Jup. ... 2664 2672 2674 2673 267°0 266-4 265% 261-2 262°9 261°6 200°3 259°1 2581 267°3 257:0 2568 257°0 257°7 
Sat. ... 1843 1835 182°7 18:9 1814 1809 1803 180°3 180°3 180°2 180°6 181'1 181°6 152°5 1834 1843 1854 1866 
1748 Mars ... 253 32°3 392 463 530 599 667 733 800 866 983 996 1061 1126 1189 1254 1817 187°8 
Mere. ... 357°7 361°2 353°8 52 207 3836 573 760 93:9 1102 121-6 125°6 120°2 1147 1187 130-4 1457 1628 
Jup. ... 296°1 297°8 290°1 300°3 3013 801-6 301°8 801°4 3009 300°2 299°2 297-9 296-6 295'2 2940 2929 2920 9291:3 
Sat. ... 1967 1959 1951 1944 193:7 1931 1924 1922 192°0 191°6 1919 192°2 1925 1932 1940 1947 1958 1968 


1749 Mars ... 249-4 2532 2566 2591 2608 261°3 260°9 239°0 2570 2548 2521 250°5 2515 23:1 2559 2594 2640 269°0 
Mere. .,. 8842 343°3 3582 160 347 437 72-2 888 1017 1076 1087 97-4 99:0 109-9 1246 141-7 1595 1772 


Jup. .., 324°4 3266 328°8 830% 3324 3340 335-2 336°3 337-0 337:4 337°7 3872 336-7 3857 3345 3832 831-8 830-4 
Bat. ... 2089 2081 2074 2066 2059 205°0 2044 2040 2036 203% 2082 2082 2038 03:9 2045 205°0 205-9 2068 
1750 Mares... 399 465 531 597 665 730 795 862 925 989 1053 111-7 L182 3245 1709 1873 1436 162-0 
Mero. ... 3365 3534 117 896 493 654 805 886 868 796 796 889 1027 1202 1882 1530 1728 1888 
Jup. .. 3521 3545 8569 3593 15 38 57 77 v4 109 122 181 1897 lal 199 186 180 119 
Bat. ... 2207 2200 2193 2187 2179 2171 2163 215°7 2151 2146 Qed 2144 2143 2146- 2149 2154 2162 217-1 


Eng. date ... Mr30 Ap9 Api9 Ap29 My9 My i9 My 29 Je 8 Jo1l8 Je28 Ji& Jl1S Jl28 Au7 Aull? Ax 5 
3751 Mars ... 2764 2827 289°0 2958 301'3 3071 312°5 317°7  322°4 3265 3300 832:°2 8333 382-7 33811 Shee anes bus 
Merc. ... 849: 79 «86265 439 590 687 692 621 600 678 816 9838 1163 1346 1522 167-7 180°7 1864 
Jup. .. 1099 223 247 27°. 245 319 342 3866 387 408 42:7 444 462 474 485 494 498 499 
Sat. ... 282°2 231'7 231°8 230°5 229°7 2289 228:2 227-5 2268 2259 2258 225°4 2295°2 2254 2956 226'8 2265 2271 


Mesh, Vreh. Mith. Kat. Sim. Kan. Tul. Vrech. Dhan. Mak. Kum. :Min, Aswn, Bhar. Krit. Robi, Mrig. Aréh. Punar. Push, Asles. 
30 60 80 120 150 = 180 210 240 270 800 «63830 «= 860 1338 26:7 «6400 «6683 «6667 «6800 )0=— 883) S107 BOO 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


VeB—cont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D, 1999; Jupiter, A.D. 1656—A.D, 1999; 
Saturn, A.D, 1617—A.D. 1999. 


180 190 200 210 220 230 240 250 260 3270 280 290 300 310 320 330 
825 O05 015 025 N4 N14 N2b D4 D114 D2W® Ja3 Jal3 Ja 23 F2 Fl2 FQ22 
1731 1798 1865 193:2 1999 2067 213°5 220°4 2274 2344 29738 2415 2487 2560 2633 270°5 2781 
1985 1992 1920 1884 1946 2067 2221 2394 2568 273°9 289°2 3008 805'6 8003 2942 297°4 
823°7 322'8 3223 3218 321°9 322°3 323'2 3242 825°6 327: 8288 8308 3329 385'1 337°5 . 339°8 
681 67:9 676 674 667 607 653 644 636 627 621 615 608 607 606 605 


679 §60°2 «614 6i4 601 574 546 614 488 4738 1739 468 478 49°77 524 558 59°6 


WW2 1726 1762 1872 2021 2190 2362 253°3 2601 281:°9 2885 285°6 2785 2788 2878 302-2 
5°0 3°6 23 07 3597 8591 3584 38584 3585 35971 859'9 ll 26 4°4 61 8°). 
82:3 823 823 823 818 813 808 799 791 783 775 «6768 «67600 «6757 = 763 749 


185'7 192°5 1994 2062 2133 220°4 227°4 2347 2420 2494 1740 256°6 2642 271°8 ‘2794 2871 2948 


158°0 167% 182°1 1984 215°7 2329 249°1 262°8 271'2 270°6 263'4 261'1 2680 281°4 297-'7 3158 
447 441 431 419 %40°5 387 879 365 867 349 346 845 348 856 2366 376 
960 963 W'S 968 966 963 961 953 945 988 931 922 913 908 902 895 


854 904 946 981 101'2 1034 1045 1044 1032 1004 1742 967 93:0 897 87:0 861 862 
161°7 177°9 105% 212°5 229°0 2435 253°7 255°7 2493 244°7 2492 261'1 2766 2940 8122 3300 
791 74 #%%7 794 790 781 770 %%57 745 732 719 709 700 604 694 69:3 
1096 109°5 1101 1106 1107 1106 1106 1101 1093 1089 1081 1073 1665 105°8 1050 1042 


1991 206°0 213°0 220°3 227-4 234°6 242°0 249°4 2579 2645 1742 272.3 280:0 287°7 2956 3034 311°4 
1739 191°56 209°0 22491 235°9 240°1 2386'3 229°4 2211 241°4 255°9  272°6 290°5 3083 3825°4 339°8 
1083 109°8 1108 2LI7 112°2 112% 1lz3 LL9 LWL2 1102 1091 107°7 1064 1053-140 103°0 
121°4 122°2 1229 123.7 1240 124°2 1245 1242 1289 123°6 122°9 122°2 121°4 1206 119°9 11971 


103°6 1092 1144 1193 1240 12891 131°8 1846 1368 187:99 1743 1380 13867 133°7 130°3 196°3 122'9 
aed 204°5 217°S 224.8 222°7 2148 213°8 221°4 2858 251°9 2603 287'1 3042 319% 3299 332°8 
1342 136-0 1879 139°3 140°77 1420 142°8 1433 143°6 143°5 143°1 1425 141°5 140% 189°0 137-9 
1834 1364 185°3 186°3 13868 187°4 137°8 187°7 187-7 137°5 137°0 136°3 135°8 135°0 184:2 133°4 


: *B 227°6 2849 242°4 249°8 2574 2650 2726 2805 1744 2882 296'2 8041 3119 3198 327°7 
198°6 2076 2068 200°7  197°5 203°3 2160 231°6 2486 2661 2832 298°7 3106 315°3 3107 304°4 
158°4 1606 1626 1646 166°5 1681 169°6 I7L'L 17291 1781 _ W856 1739 173°8 173°3 1728 171:7 
445° 146°) 1472 1482 149°2 149°6 150°4 150°5 150°6 1508 _ 150°'4 150°0 149°7 149°0 148°2 147°5 


1184 1243 180°0 185°6 1410 1461 151°0 1656 1597 1634 1745 1666 1688 170-2 1702 1689 1665 


: ‘6 181-8 185°2 196-6 211-4 227°7 245°4 262°6 278°5 291°8 297°9 295-3 2880 2882 297°8 
181-9 et 186-2 188'4 190°6 1927 1946 1966 1983 199-9 201'$ 202'3 203°2 2088 2041 2040 
1562 167°3 i590 1595 160°4 161°2 1621 1625 1629 1682 163°1 168:0 1628 1622 161°6 161:0 

j : . : "7 8285 3861 343:9 

: 7 2489 2514 2588 2665 2741 2816 289°5 2073 1746 3051 38129 820°7, 8285 386: 
16.5 162 177-1 191-1 207°5 2249 2420 2584 2720 280°4 2803 2727 270°4° 277-9 291°2 807'5 
205-6 2076 209°7 2120 2142 2164 2186 220°8 222'9 225°0 227°0 2287 230°3 2318 283-1 2340 
1668 1680 169°3 1704 171°4 1724 1734 1740 1745 175-1 1752 175°3 1754 175°0 174° 1741 

: : ° ry e ° . ° . ‘A 206°1 

: : ‘7 1497 155°4 161-2 166-7 1711 177-6 182°8 1747 187-7 1923 1965 2003 203° ; 
157-6 ret 1872 2044 221°8 288°1 252°3 268°0 2048 268-4 253°3 2587 2706 2861 303°5 821°9 
980°6 2324 2344 236°) 2345 2410°9 243°1 245°3 247°7 249°9 2521 2548 25693 258'3 260°2 262") 
177'4 1786 1793 181°1 1821 1832 184°3 145°0 185°7 1866 1807, 187'1 187°3 1871 1868 186-6 


248°6 266°3 2628 270:0 277°4 2847 2923 2990 3075 3150 1748 3225 330°1 387-6 345:1 8525 859:7 


e : e : " ol 62823 300°2 8181 335°2 
’ ‘3 2181 2331 2448 2493 2448 283°2 240°2 250°8. 266 
358° 3598 cals 263'0 2647 266°7 2683 27'9 273°0 2755 277°8 280-2. 282'5 284 ‘9 ae ron 
187°3 1890 1902 191°4 1925 193°6 1947 1965 1964 197°3 197°8 198°3 1988 1988 198°7 1 


144°2 150-4 1566 1627 1688 1749 181°0 1871 1931 199-1 1749 2049 210°7 2164 2221 2275 2329 


é x : f : $13 2791. 296°7 318'9 329:0 339°9 
t C “6 2265 2385 231:5 2240 222°8 2311 245'L 251°3 279 | 
it 23 20L7 ors 29',.7 2948 296°4 2981 301°0 3023 804.4 3806'S 309°1 3] 14 3140 : Li 
197°9 1991: 200°3 201°4 2026 203°8 2049 205°9 2039 207°8 208°5 2091 209°8 2100 210:2 


2744 280°4 2865 293°2 299°8 3066 813'3 3201 3273 3341 1750 8412 3483 3552 22 91 158 


Bs ; . 275°5 .2428 8084 3204 825°5 3208 

é ; 69 217°:0 2099 2061 212°7 225°2 240°7 268-0 75 

cass banidy aar6 327°2 3269 3273 327°9 328°7 8300 331°4 8388 a — ee en oa 
9078 2090 Q210°L 2118 2125 2137 2143 2159 2170 2180 © 4188 219 

. 7 : 20°6 227:1 2836 240°2 246-7 263°3 

156° g ‘| 1754 181°9 1883 1946 2011 207°6 2141 1761 2 7 

pi ole et: 1910 194°5 2055 3202 ~ cs be au7e. are 807 8 ees are 083 

, . 68 6566 47 4° ' . 45 5 ‘3 10 

9 aod ri 2210 2228 2236 2248 225°9 227-°0 2281 2289 1298 2807 281°3 281:7 2822 


3 Jat Jalse Ja 24 F3 Fis F238 

6 026 NS N18 N22 D5 D115 D®B 1762 : : 

oso wece Adee! 328°9 8325 33866 3466 3462 3563 356'9 th hy a, Bs =. as 
MR AD os iho cs 3 get ats it 07 “g8 396 #0 409 426 
re ee aw is ts 235°4 236°6 237°7 2387 239°7 2408 his 2421 2428 


2278 2288 2293 2808 2820 283:2 284'8 


Mag. P. Phal. U. Phal. Hasta. Chit. Svati. Visa, Anur. Jyesh, Mute. 


1333 1467 1600 1733 186°7 2000 2133. 226°7 240'0 2633 263°7 2800 293'3 306'7 3200 833°3 


P, Ash. U. Ash. Srav. Dan. Satab, P. Bhad. 
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340 350 360 


Mr4 Mr 14 Mr 24 
2855 2929 8006 
8083 323°8 341°4 
842°2 3449 847-1 

610 615 62:0 


639 687 786 
81y°4 337°7 3563 
1NnZ 126 «149 
751 764 755 


Mr3 Mrl3 Yr 23 
3026 8105 318-2 
3341 352°2 * 85 
801 408 42°65 
895 894 893 


Mr4 Mri14 Mr 24 
876 90:0 93:0 
346°9 08 90 
697 70:5 713 
1039 1086 103°2 


8193 327:1 835-1 
349°5 + 350'2 848°4 
102°4 102:1 102°0 
1185 117:9 117°3 


1203 1187 118°5 
3265 821'8 3266 
136°4 1853 134°4 
182°7 1320 181°8 


Mr3 Mr 13 Mr 23 
385°6 843°3 351°0 
807'1 818°6 333°9 
170°6 169°3 1881 
146°7 145°9 143-1 


Mr4 Mrilé4 Mr 24 
163°0 1691 153-3 
311°A 329°4 847°8 
203'7 203:1 202°1 
160°2 1594 158°5 


851°4 359°1 6°. 
325°6 8441 2:2 
2348 285°1 2351 
173°3 172°7 171°8 


-207°6 208°4 207°7 


339°9 3857°0 11°38 
263'7 265°0 2F6-0 
186'0 385°3 184-7 


Mr3 Mril8 Mr 33 

72 4's 21°6 
350°2 0O"l 1:0 
<91°4 293°4 295°4 
198:1 197°5 197:0 


Mr 4 Mr 14 Mr 24 
287°9  242°7 247° 
$43°2 387:1 332°4 
3187 8211 . 323°4 
209'9 209°6 20971 


22:7 29°5 = 864 
8148 317:1 328°4 
8462 3486 8508 
2214 221'4 220°9 


269'8 2663 2726 


’ 807°6 822°2 339°4 


141 6168 °§=618°4 
232°2 2322 282:2 


Mr 4 Mrl4 Mr 24 
887 45°0 61°2 
317°3 3355 3540 
433 447 465 
2430 213°3 2434 


U. Bhad. Reyaii, 
346°7 860°0 
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Day of I.8.Y. 


Eng. date 
1752 Mars 
Merc, 

Jup. 

Sat. 


Eng. date ... 
1758 Mars ... 
Mere. ... 


Jup. 
Sat. 


1754 Mars ... 


Mere, 
Jup. 
Sat. 


Eng. date 
1755 Mars 


Mere. .. 


Jup. 
Sat. 


Eng, date ... 


1756 Mars 


Mero. ... 


Jap. 
Sat, 


1757 Mars 


Mere, ... 


Jup. 
Sat. 


1758 Mars 
Merc, 
Jup. 
Sat. 


‘Eng. date 
1759 Mars 


Mere. .. 


Jup. 
Sat. 


Eng. date ... 


1760 Mars 


Merc. ... 


Jup. 
Sat. 


1761 Mars ... 
Mere. ... 


Jup. 
Sat. 


1762 Mars 


Merc, - 


Jup. 
Sat. 


Eng. date 
1763 Mars 
Merc. 

Jap. 

Sat. 


Eng. date .. 
1764 Mars .. 


Merc. 
Jup, 
Sat. 


1765 Mars ... 
Mere. .. 


Jup. 
Ven. 
Sat. 


Mesh. Vrsh. Mith. Kat. Sim. Kan. Tul. Vrsch. Dhan. Mak. Knm. Min. 


80 =—« 60 


* * The 


declared that the next day after Weduesday, 2nd September 1752, should be Thursday, 
in countries where it was adopted (i.e., all over Europe except the British Isles and Russia) the next day 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cyole 
Venus, A.D. 1765—A.D. 1999 ; 


» 
Oo 10 20 30 40 50 60 70 80 990 100 110 120 130 140 150 160 170 


.. Mar29 Ap 8 Ap18 Ap 28 My8 My18 My28 Je7 Jel7 Je27 Ji 7 JL 17 Ji 27 An Au 16*Au 26 8 16* S 26 
. «=6B47)~—COGOR:COT1O733B) O79 «©9859 «= BABY: 9BB«104°7 110-9 1174 1236 1298 1368 1426 1490 1554 161°3 
eee 39 217 373 481 SOT 441 403 464 697 761 942 1128 1308 1475 1615 1693 1683 161'1 

475 495 516 538 559 584 609 632 654 679 702 722 744 768 780 797 813 *82°4 
va «2435 2432 242°B 2424 241-7 241-0 240°2 239-4 238°7 237-9 2374 2269 2365 2364 2364 2864 2370 237°5 


Ap 9 Ap19 Ap29 My9 My19 My 29 Je8 Jel8 Je28 Ji 8 JI 18 Jl 28 Au7 Aul? Au 27 8 6 8 16 8 26 
2969 3043 811°8 3191 “8262 333°2 340°7 3475 364-4 10 73 184 18.8 244 292 3832 3866 389 
150 «60272 «6814 «256 209 «0254 «=68750=— 536 717) 90S:«:108D «1263 141'4 1509 1524 1453 1418 1480 
«=o 76 77S) 789) «= 806) «825 4K) «8K «CS88S) «COLL )«=o934 «= 95'SSs« 979-1003 1023 1046 1067 1087 1104 
.. 2545 2543 2641 2539 2532 2596 2520 2513 2505 249°7 2461 2484 2473 2476 247° 247°3 2476 248°0 


698 755 812 871 929 989 1049 101°0 1171 12381 1294 13857 143°0 1483 1547 1612 1676 1943 
123 9:0 2°8 #6 157 311 492 678 869 1040 1204 132°3 1357 1394 1248 1287 140°2 155°2- 
... 1062 1066 1071 1081 1093 1107 1123 1141 1160 1180 1203 1224 1246 1267 1290 1312 1883 135°5 
.. 2655 2655 2655 2636 2650 2645 263°9 2631 2623 2616 2699 2602 2595 2592 2538 2584 2586 258°7 


.. Ap 10 Ap 20 Ap 80 Mv JO My 20 My 30 JeQ9 Je19 Je29 Jl 9 JI119 J129 Au& Aul8 Au28 8 7 S 17 S 27 
1» «3154 823°0 3309 3384 3461 3536 11 93 156 22°77 295 365 429 492 652 612 667 71°7 

. 3444 3443 3536 86 261 450 640 823 989 1120 1181 1146 1077 1092 1198 1844 1512 1689 
.. «$1884 137°6 137°3 187:2 1876 1382 1391 1402 1414 1431 1448 1467 1486 150°7 1528 1550 1572 169° 
.. 2762 2765 2768 277° 2766 2763 2760 2755 2745 2738 2731 272'4 2716 171°0 2705 269°9 2698 269°8 


.. Ap 9 Ap19 Ap 29 My9 My 19 My29 Je 8 Je18 Je28 Jl 8 Jl18 Jl 28 Au? Aui7 Au27 8 6 8 16 8 26 
. 868 917 965 1018 1071 1126 1183 1240 130°0 1360 1420 1482 1544 160-9 1673 1739 1804 187°1 

3829 3464 35 220 410 598 769 911 992 97:7 906 898 992 1182 1300@447°7 165°5 182-7 
a «17@0 = -170°7 (1696 1688 1680 1675 1675 167°7 1683 1691 1702 171°4 1731 1748 176-7 1785 180°7 182°7 
... 287°2 287°6 2879 286-4 2882 2881 288:0 287-4 2868 2862 285'4 2846 2839 283°2 2825 2818 281°6 281-4 


.. 8832'°6 3840°5 38482 355°9 34 11:0 183 257 330 400 470 537 604 671 733 %%6 856 91:4 

3411 3892 182 368 546 696 791 °00 70 706 788 918 1083 1256 1445 1618 177:7 1990 
.. 2061 2049 203°7 2023 201°1 199°9 1989 1981 197°7 197°7 197°7 1984 199°2 200°3 2016 2032 2049 2069 
. 298°0 298°6 299'2 2998 299°9 3000 300°1 2997 2992 298°9 2981 297°4 2966 2958 295°0 2943 2939 293°4 


.. 1086 1113 1148 1189 128°3 1281 133'1 1886 1441 1498 155°'7 161°6 1681 1743 1809 1874 193°9 2009 
.. 3554 141 82°70 476 588 617 555 S14 6572 %7OO0 864 1043 1227 1408 1570 1709 1788 177-7 
.. 289°3 239°1 2383 2376 2864 2355 2338 2324 2313 23801 2294 229°0 2287 2289 229.5 230.2 281°4 432°7 
» 8090 309.7 3105 311°3 811°7 8120 38123 312°0 3811°8 3116 311°0 8104 309.7 308% 3081 3072 3066 306-0 


... Ap 10 Ap 20 Ap 830 My 10 My 20 My 80 Je 9 Jel9 Je29 Jl 9 J11S$ Jl29 AuS An 18 Au28 8 7 S17 8 97 
w 8490 8567 42 117 193 267 838 41:1 481 55:2 620 686 754 818 884 946 1007 106-9 

. 95 257 380 430 878 822 862 481 640 820 1007 119:0 1362 1510 1660 162-4 1555 151°6 
.. 270:38 271°5 2720 272'1 2720 271'% 270°6 269-4 2681 2667 265°5 2641 2630 2623 2616 261°4 2616 262°0 
.» 8200 3209 3219 8229 3234 38240 8245 8245 3245 3245 3240 8235 3230 8222 3214 3207 8199 819-2 
| 


Ap 9 Ap 19 Ap 29 My 9 My19 My 29 Je 8 Jei& Je28 Ji 8 Jl i8 Ji28 Au 7 Aul7 An27 8 6 § 16 8 26 
188°6 1383 13889 1409 1436 1470 161°0 1555 1605 1658 171°5 177-2 183°2 1895 1960 2025 2092 216°3 
167 234 199 183 149 261 415 595 781 966 1144 1804 142:2 1461 1406 1847 1883 1495 
800°'1 301°8 3803°5 3046 305°5 3063 3065 306°6 3001 805°4 3045 3033 302:0 3800°5 2992 2981 297:0 2963 
831:°2 3323 38334 3845 38353 436-0 336°8 837:0 837°0 837:°5 837'3 837:0 3367 836°0 38358 38845 833°7 382-9 


46 121 193 267 338 410 482 552 621 688 756 824 887 953 101° 1082 1144 12904 
2°38 3549 335d'1 43 192 366 547 738 919 1092 121°5 1283 1247 1178 1196 1294 1442 160-9 
we §=828'3) 330°6 §=332°7 3346 3367 338°3 3346 340'9 38418 3424 3426 8424 342:0 341:1 8401 83888 8376 3361 
wee 8425 343'7 3449 3462 347°] 348'1 8491 849°6 38502 3506 3506 8505 350°4 349°9 349°4 3488 845:0 3847°2 


1848 1814 1781 1761 1750 175:4 1771 179:7 1830 1871 1918 196°7 202°5 2083 2141 22075 287°0 933-7 
235°6 =342°9 3567 139 825 516 701 874 1013 1097 1085 101°3 100% 1090 1232 139°7 1575 178-0 
856'0 358:2 0°6 3:0 5'5 beg 97 118 137 152 166 4178 4185 190 191 188 183 174 
3542 355'5 3568 3581 359-4 0O°4 1'4 22 2°9 37 39 41 44 40 3°7 33 26 18 


.- Ap lo Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Jo19 Jeo29 Jl 9 JL 19 Jiz9 Au 8 An 18 Au28 8 7 S17 8 27 
195 26-7) 838 499 «6478 54R 66S 683) O752 BLS 884 «=—849 «101-5 «1078 «1143 1206 1268 1883 


. 335°0 3513 98 283 480 649 801 902 Q1% 840 812 834 101°8 1182 1359 1539 171°4 : 
. 27 260 284 308 33:2 3886 37°38 403 425 446 466 486 501 5783 529 538 545 ee? 
61 T'4 87 100 11:2 125 137 146 156 166 171 #17 181 182) dee ae 168 


Ap 9 Ap 19 Ap 29 My 9 My19 My 29 Je 8 Je 18 Je28 Jl 8 J118 J128 Aun 7Au17 Av 27 8 6 8 
235° 9 287'1 2379 237.5 2860 2839 2306 2285 226°7 2262 226°7 2287 231'7 2855 2401 245°2 neha 386-7 
vee §=346'9 55 244 424 583 699 730 669 62 68:0 802 963 1142 182°4 1503 1662 1804 188-2 
513 533 «6554 576 597) = 44 «666-7 «6690 0=— 714737) «S758 = 78-0) 8800S 820) «886 ORS 2)SOBR'S 
183 196 209 223 236 249 262 274 285 296 303 311 38183 3820 $823 825 32:2 818 
341 41°0 4783 546 61:2 680 746 811 875 942 1007 1070 1135 120°0 126°2 1895 . 
16 198 361 484 537 494 433 469 585 742 92:0 1106 1288 1458 oe eae Nees 


1 1612 1706 171 
B01 814 827 842 860 881 900 922 945 963 99:0 101°3 1036 1057 1079 llol 1121 118% 
8440 3565 90 211 236 46:0 582 705 827 949 1074 1192 1815 1487 1861 1682 180°6 193-0 
806 319 332 345 359 372 386 398 411 424 434 444 454 458 462 467 467 466 


Asvn. Bhar. Krit. Rohi. Mrig. Ardh, Punar, Pash, Asles. 
90 120 150 180 210 .240 270 300 §=6830 360 133 27 400 53:3 667 800 988 1067 1200 


August, but the 160th day was the 16th 
14th September 1752. In continental countries, 


after 4th October 1582 was 15th 


150th day of tho Indian solar year corresponding to A.D. 1752-53 was the 26th 


VeB<cont. 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Mars, A.D. 1637—A.D. 1999 ; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 
Saturn, A.D. 1617—A.D. 1999 —con:, 


180 190 200 


06 O16 02 
1684 1750 181°5 
1590 1667 1804 
&33 837 84°4 
2880 2389 2308 


06 

40°2 
1603 
112°2 
248°3 


O 16 

40°0 
1759 
113° 
249°1 


O 26 
38:7 
193'0 
1147 
249°8 


194.2 
<07'1 
141°4 
260°0 


O 27 
841 
2169 
163'8 
2706 


187°6 
189°1 
139°6 
259'4 


1809 
171°6 
137°5 
258'8 


O07 
783 
186'6 
161°7 
269'°7 


06 
194°0 
197°6 
184°9 
2811 


97:0 
195'5 
208'9 
292°9 


207'8 
170°3 
2348 
805°5 


O7 
1127 
157°'4 
262°8 
3184 


O06 
2238°0 
164°7 
295'9 
882°1 


126°7 . 
1778 
8847 
840'4 


240°7 
1920 
16-4 
ed 


O07 
139°3 
19°3 

548 

161 


O17 
80°6 
203°1 
163°7 
270°2 


016 G 26 
200°9 2078 
208'4.. 211°3 
187°3 ' 189°3 
281°3 2816 


107°3 
184°9 
2131 
293'1 


1025 
1492°0 
2109 
2930 


221°9 
1762 
237 8 
305°1 


O 27 
1240 
185°3 
265'1 
317°7 


O 26 
237 3 
799°V 
226 2 
3310 


2147 
167:9 
235'8 
305°3 


OxulT 
118°7 
189°8 
253°8 
81301 


O 16 
280°1 
181°6 
295'8 
331°6 


138°4 
2122 
332°7 
8449 


132°7 
195°8 
883°6 
345'6 


254°9 
217°5 

137 
359°5 


2478 
206'8 
15°1 
03 


O 27 
151°6 
201°0 
53°7 
145 


O 17 
145°5 
204°7 
54°3 
153 


O 26 
276°2 
4776 

88'9 

29°9 


O 16 
269°5 
1795 
83°4 
306 


0 8 
263°0 
187°0 

87 6 

81:3 


164°1 
178°9 
118°6 
229°3 

45°3 


® 
157°8 
166°8 
117°4 
217°2 
459 


151°6 
160° 
115°7 
205°0 

46°5 


Mag. 


1333 1467 


September because in the ye 
except Russia, this change was 


Octo 1582. 


210 


N 5 
188°2 
196°3 

84°2 
240°7 


N 5 
36°6 
210‘ 
115°8 
250°6 


2Ol1 
222°8 
142°9 
2607 


N 6 
87:0 
225°7 
167'9 
271-1 


N 5 
2147 
205'°6 
1914 
281°9 


1119 
1860 
215:2 
293°1 


229°C 
189.6 
23'9 
8049 


N 6 

129°5 
202°2 
266°7 
3173 


N 5 
244°6 
2161 
296'9 
330'4 


144'2 
225'9 
332° 1 
84471 


262°2 
220°3 

12:3 
358'°6 


N 6 

157°7 

1940 
52°6 


13°6° 


N 5 
283°1 
185°9 

88'9 
29°2 


170°4 
194°6 
119°7 
241°5 

44°7 


160°0 


320 


N 15 
1947 
213'5 

83'8 
241°8 


N 15 

33°6 
227° 
1163 
251°6 


208'0 
235'8 
1447 
261°7 


N 16 

88°7 
2261 
169°9 


2720 


N15 
221-7 
199°9 
193°6 
282°6 


1160 
195°6 
217°5 
293°7 


2363 
205°6 
241°9 
308°3 


N 16 
134°7 
219'°7 
268'4 
3174 


N 15 
2521 
231'9 
297°8 
830'3 


149°9 
2349 
331°8 
843°7 


269°6 
2143 

10°3 
358°0 


N 16 
163°7 
194°8 

514 


230 


N 25 
201°5 
230°9 

83°1 
242'9 


N 28 

811 
242°4 
1168 
252°7 


214°9 
242°3 
143°6 
262°7 


N 26 
89'S 
218°8 
171°7 
2729 


240 


D 5 
208'1 
247-4 

82:0 
244°0 


D5 

28'8 
2641 
1168 
253'8 


221°9 


240°4 
146°5 


263°6 


D6 
89°1 
215'5 
173°2 
273'8 


D5 
236°1 
2146 
197°9 
2842 


122°6 
225° 
227°8 
294°3 


251'3 
239°9 
216 4 
8061 


D 6 


- 144'2 


2516 
272°5 
8178 


D5 

267°2 
2514 
300'5 
830°2 


160°9 
2281 
332°4 
843°2 


284'8 
212°5 

10°1 
357°0 


D6 

1756 

218°7 
487 
115 


D5 

8046 

231 8 
87°2 
26°6 


189°3 
245°6 
1211 
2769 
' 421 


250 


D 15 
2150 
262°0 

80:9 
245'2 


D 15 

27°8 
258°4 
116°5 
254'9 


229°0 
282°8 
147°3 
264'8 


D 16 

87°0 
221°6 
1747 
2747 


D 15 
243°5 
229'8 
1999 
285'2 


1244 
213°3 
224°2 
259 


258°9 
2567 
248°7 
3069 


D 16 
148°1 
263°2 
2746 
313°4 


D 15 
275°0 
249.3 
302'2 
$30°7 


166°0 
224°2 
333-8 
843°4 


292'5 
2239 

86 
357'0 


D 16 
1813 
2351 
47°4 
11-2 


D 15 
311°9 
249°3 
86:0 
261 


195°6 
200°9 
1lzil 
Eus‘*6 

414 


260 


D 25 
221'8 
272°1 

79°6 
246°4 


D 25 

28'1 
253'°6 
1159 
256°2 


36° 2 
231°7 
147°9 
266°0 


D 26 

84'1 
2342 
1760 
275°7 


D 25 
2509 
246°4 
201°6 
286°3 


125°3 
260°6 
226'3 
296'9 


266°5 
2712 
2510 
867'8 


D 26 
151°7 
268°2 
276'6 
8191 


D 25 
282'8 
241°6 
304°0 
8312 


ill 
2303 
3343 
843°7 


300°3 
2.39°1 

8°4 
356°9 


D 26 
187°3 
252°6 
463 
10°9 


D 25 
3191 
266°8 
85 8 
25'5 


202°0 
272°6 
120°6 
209°8 

40°7 


200'0 213'3 226'7 


1753 


1754 


1755 


1756 


1757 


1758 


1759 


270 


Jy 4 
228°7 
2742 

78°4 
247°5 


Ja 4 

29°3 
217°3 
1350 
257°3 


24,3°4 
240°5 
147°9 
267°1 


Ja 5 

80°6 
250°0 
176'9 
276 6 


Ja 4 
258°6 
2640 
203°3 
287°3 


123°3 
277°0 
228°4 
297°8 


2743 
2812 
252'3 
308°6 


Ja 5 


1760 


1761 


1762 


1763 


1764 


1765 


1766 


1543 
263 1 


'279°0 


3198 


Ja 4 
390°5 
241'0 
306°0 
831'7 


1757 
243°6 


2082 
276'9 
319'°7 
310°8 

39°9 


240°0 253 3 


266°7 


280 290 


Jy 14 Jy 24 
22357 242°7 
267°7 = 263°2 

40125160 
248°6 9 =249°7 


Ja 14 

31'5 
249.7 
113'9 
258'5 


Ja 24 
34°3 
260'L 
112-7 
259°6 


250°8 
2543 
147°5 
268'3 


258'1 
270°7 
147°1 
269°5 


Ja 25 
741 
285'2 
1777 
279'0 


da, 15 

767 
267°3 
177°6 
277'8 


Ja 2k 
273'8 
297°4 
206°1 
2835°7 


Ja 14 
2662 
281'°3 
204°7 
288'5 


1238 
290'8 
2:30°4 
299°0 


1210 
299°4 
232°2 
300°2 


289°8 
277°2 
257°7 
3108 


282-0 
283°6 
255 6 
309°7 


Ja 15 
166°4 
256°6 
281°3 
320°9 


Ja 25 
157°3 
258°9 
283°8 
322'0 


Ja 14 
298'3 
250°0 
308°2 
332 6 


Ja 24 
306°2 
263'6 
310°5 
333°6 


180°0 
259°4 
337°2 
3447 


184'0 
2769 
339°0 
345°5 


323°4 
290°9 

10°0 
358'1 


3157 
273°5 


Ja 2d 

203°9 

00°65 
44°2 
12 


Ja 24 

341°0 

293°2 
80°9 
25:0 


220°8 
265 9 
117°6 
330°7 

39°5 


272°6 
118°7 
B21'6 

89°7 


227°0 
2684 
1163 
839°3 

39°2 


P, Pha). U. Phal, Hasta, Chit. Svati. Visa. Anur. Jyesh. Male, P, Ash, U, Ash. Srav. 
1733 1867 


ar A.D. 1752 the NEW STYLE was introduced into the United Kingdom by an Act of Parliament which 
carried out in A.D. 1582 wien the Gregorian Calendar came into force in those coantries under that reform and. 


280'0 293'3 


302° 


305°5 
277°5 
262'1 
$13°2 


F 14 
155°4 
284°3 
288°4 
824°2 


F 13 
321°8 
297°8 
316-2 
8356 


190°0 
312 0 
$43°0 
3478 


338°5 
320'3 

12°5 
3596 


F 14 
2142 
309°3 

44'4, 

124 


F 13 
355 4 
282°1 

79'0 

257 


233'3 
2787 
1150 
346°4 

89'5 


i999; 


330 340 350 


Mr 5 Mr i5 Mr 25 
270°2 2784 285°8 
3186 331°9 350°0 
737 739 745 
253'3 253°7 25471 


Mr 6 Mr 15 Mr 26 
51°2 «56315 
3282 345°0 02 
107'8 107°0 1064 
263°6 2641 2647 


288'4 296°0 
339°'1 350°4 
142°6 141°2 
273°8 2746 


303°7 
353°6 
139°9 
275'3 


Mr 5 Mr 15 Mr 25 
748 #775 §©809 
335°5 331'4 325°0 
W762 1753 .1741 
283°5 2845 283'5 


Mr 5 Mr 15 Mr 25 
3008 312°8 320°8 
808°3 307°9 317°7 
208°2 207°9 207°4 
2945 295°5 296°6 


1074 1063 
297'2 310°2 
237°8 + 2388'7 
305°0 306'1 


106°2 
827°3 
239°3 
307°3 


837°1 
841°9 
2688 
318°2 


$212 3293 
805'6 3234 
2659 267° 
315°7 317:0 


Mr 5 Mr 15 Mr 25 
148°7 1448 141°6 
819°7 83:0 835°4 
293°1 295°3 297°'3 
826.6 327.9 829°2 


Mr 5 Mr 15 
3387°5 345°2 
833°4 849°1 
8201 322°4 
3380 339°3 


Mr 25 
352°9 

08 
$24°8 
340.6 


1923 1918 
840°3 846:1 
347%) §=349°8 
349°6 3509 


188°5 
8419 
852°3 
352'1 


3586 = 
325°4 813°8 
188 17:9 
16 28 


8:2 
318°3 
20°0 


Mey 5 Mr 15 
2235 227°7 2811 
299°6 3069 
460 47'°3 
140 WS51 


Mr 6 Mr 15 

96: 166 
2994 3815°4 
782 784 
269 279 


2457 251°8 
3LL°3 3295 
112°6 1115 
852°9 351°3 

401 410 41'8 


399 


Dan, Satab. P. Rhad. U.Bhad, Revati. 
806'7 3820°0 


833'3 846'7 


360-0 


40() 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


Day of 1.8,Y, 


Eng. date . 
1766 Mars . 
Mere. . 

Jup. 

Ven. 

Sat, 


. 
° 


- 
- 


Eng. date ... 
{767 Mars .. 
Mere, ... 

Jup. 

Ven. 

Sat. 


Eng. date ... 
1768 Mares ... 
Mere. ... 

Jup. 

Ven. 

Sat. 


1769 Mors ... 
Mere, ... 
Jap. 
Ven. 
Sat, 


1770 Mars ... 
Mers. 
Jup. wn 
Ven. 


Sate 3 


Eng. date ... 
1771 Mars ... 
Merc. .., 

Jup. 

Ven. 

Sat. 


Eng. date .. 
1772 Mars 
Meic. ... 
Jup. 
Ven. 
Sat. 


Mars ... 
Merc, ..+ 
Jup. ee, 
Ven. 
Sat. 


Eng. date... ; 


1774 Mars ... 
Mere. ... 
Jup. 
Von. 
Sat. 


Eng. date ... 
1775 “Mars 5. 
Mere, ... 

Jup. 

Ven. 

Sat. 


Hing. date ... 
1776 Mars... 
Merc. ... 

Jup. 

Ven. 
rte. vie 


Mars ... 
Mero. , 
Jup. 
Ven, 
Sat. 


1777 


Mesh. Vrsh. Mith, Kat, 
60 £0 


80 


Oo 


Ap. 
2669 
140 
1105 
839°2 
43°4 


TABLE V-B.—GEHOOCENTRIC PLACES OF PLANETS 


10 20 


Ap 19 Ap 29 
272°7 +=278:2 
27°75 3840 
110-7 111 
8382 84("8 
447 46:0 


30 40 50 


My.9 My 19 My 29 
283 3 2883 2929 
3L2 244 261 
1iL@ 113°! 1154 
8463 3539 89-25 
47°32 485 «498 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 


49°O 
141 
143'0 
216 
56'4 


Ap 9 
289°5 
348°7 
176°7 
826'8 

69°6 


63:7 
3328 
2168 
hi 
83:2 


44°3 
191°0 


120 


_ Ap 20 


553 «61'S 632) 745 B99 
13°4 6:2 55 15:0 295 
1422 1416 1413 141°5 142:0 
840 461 581 70% 820 
57° «49587 «5983 E611 62:4 


Ap 19 Ap 29 
296°5 303°5 
346.0 353°0 
175°4 174°1 
3388 351'0 

706 715 


My 9 My 19 My 29 
310°7 3176 324°4 
69 241 42:6 
1733 (1725 Wi17 
31 153 275 
725 737 750 


69°7 
345°1 
209°7 
52°6 
84°0 


75'5 
15 
208'4, 
58'6 
847 


81'6 
19°8 
207'1 
62:2 
85°4 


87'7 
38'8 
205°7 
621 
86:5 


93°7 
57'8 
204'6 
58'5 
87'6 


8160 
357'1 
243 6 
158 
97'3 


323 6 
158 
2431 
281 
97'8 


3312 
347 
242'3 
40'5 
28'3 


338°7 
52°8 
241'8 
52°7 
99:3 


3462 
68'8 
240'0 
648 
100°2 


Ap 30 
90°3 
30°1 

276'4 

336°4 

GO Re 


My 10 My 20 
95°9 101°4 
46°83 59°6 
2767 2767 
347°7 359°7 
113 11271 


My 30 
107°1 
64°38 
276°4 
112 
112°8 


85°0 
11'8 
275'9 
325'0 
110°9 


Ap 29 My 9 My 19 My 29 
8416 3492 S568 4°4 
$81 456 427 356 
3089 3099 3109 
725 833 934 
1243 1248 125°3 


Ap 19 
333'8 
24°4 
305'8 
49°9 
1245. 


103°0 

25'3 
334°4 
357-2 
138-1 


EF 1165 121°7 
Wet its 254 
338'6 3406 342-4 
28 38 46:7 
137°5 137°7 1388°0 


Ap 20 
350°6 
359°9 

22 
3364 
1515 


Ap 30 My 10 My 20 My 30 
3581 58 133 207 
3568 39 175 346 

46 72 94 116 
339°7 3457 353°7 2°6 
1510 150°4 150°4 150°4 


Ap 20 Ap 80 My 10 My 29 My 30 
1264 1285 131°2 1348 1889 
842°9 355°6 12:0 §©30:2 49°1 
29'8 32°] 845 36°9 39°3 
346 46°7 58:7. 708 82'6 
164°7 164°0 1634 1631 162°9 
Ap 19 Ap29 My9 My 19 My 29 
Git: IS ek” 28a B56 
349°4 73 258 44'8 63° 
67°1 59°1 612 63'5 63'5 
839'4 3518 3°8 16:04 28:2 
177°6 1769 1761 175°7 175°2 
161'3 159'9 169°7 160°3 1624 
33 2°38 40°6 57'2 701 
85'2 86'5 880 89'8 91'7 
51°83 572 59°9 58'8 54'8 
190'2 189% 1886 1881 187°5 
Sim. Kan, Tul. Yrsch,. Dhan. 
150 6180 210 240 270 


60 
Je8 
296°9 
36°6 
116°0 
11'8 
512 


Jeg 
87°2 
470 
142°8 
93:8 
63'7 


Je8 
381°2 
61:7 
171°6 
39'8 
762 


928 
753 
2036 
52°6 
88°7 


3535 
80°2 
238'8 
771 
1011 


Je Q 
113°0 
60'5 
275'5 
230 
113°5 


Je 8 
118 
37°2 
3112 
103°1 
125'8 


127.4 
40°1 
3440 
58:9 
138°2 


Je9 
28°0 
53'0 
18°9 
119 
1590°4 


Je9 

143°5 
68-0 
41°6 
943 

1€2.6 


Je 8 
40°L1 
789 
67:9 
40°5 
1747 


165'3 
737 
13°6 
48°9 

1886'S 


Mak. 
300 


70 


Je 18 
300°2 
52:0 
1176 
22°1 
52°5 


:Je 19 


93°6 
65°6 
143°7 
1055 
65'0 


Je lS 
337'°7 
89°2 
171°6 
52°0 
766 


330 


80 


Je 28 
302°6 
69°7 
119°4 
328 
53'8 


Je 29 
99°9 
845 

145°0 

117‘1 
66'4 


Je 28 
3440 
97°5 
172°0 
€4:1 
78°9 


Min. 
360 


O43" 


PcG 


TABLE 


and Saturn for every tenth day of scurreut cycle’ 
Venus, A.D. 1765—A.D. 1999 ; 


90 100 
J118 
3044 
1068 
1236 

549 

563 


JL19 
112°€ 
1192 
148°2 
139°4 
691 


Jl 18 
355'8 
120°3 
173°7 
884 
815 


124°6 
94-7 
201°9 
53°4 
93'9 


21°7 
78'4 
234'0 
125°4 
106'1 


J1 19 
1370 
846 
270'8 
70°7 
1181 


J1 18 
40°8 
98°3 
310°0 
128'1 
129°7 


150°2 
112°7 
347°6 
1080 
141°4 


J119 
56°3 
1219 
20°9 
55'4 
152°8 


JI, 19 
165°1 
112°6 

50°5 
139°7 
164°2 


J218 
70° 
83 8 
772 
89°] 

1754 


1&2'9 
793 
102°3 
52°8 
186'3 186°7 


Asrn. 
13°3 25°7 


Bhar, 


110 


Jl 28 
802°6 
1246 
125°8 
66°5 
574 


J! 29 
1190 
132'2 
150°1 
149°4 

70'3 


J1.28 
ET 
119:0 
1750 
160°9 
82°8 


13)°8 
918 
202'2 
60°8 
95°2 


28°4 
90°6 
233'5 
137'4 
107°4 


J] 28 
143°2 
1021 
262°5 

82'8 
lly'4 


J] 28 

47°3 
167 
308°8 
127°5 
130°9 


156°4 
129°1 
347°5 
119°9 
142°5 


J1 29 
63°0 
180°3 
22'3 
67:0 
153°7 


Ji 29 
170°9 
105°7 

52°5 
149'8 
165°0 


J] 28 


77°0 
88'8 
79°4 
101°6 
1760 


188'3 
947 
104°6 
60°6 
187'0 


Krit. 


40'V 


120 


Au 7 
800°4 
1403 
127°9 

73'L 

58'6 


Au 8 
125°2 
138°4 
1520 
159°7 

71 


Au7 
58 
111°4 
1764 
1130 
842 


187°2 
98°6 
203°0 
49°5 
£96 


34:7 
106°5 
233'1 
149°3 
108°7 


Au 8 
149°6 
1205 
2632 

94-8 
120°5 


Au7 

53°9 
1845 
307°6 
123°5 


132°2° 


162°6 
142°2 
3474 
132°2 
143°6 


Aus 
69°6 
129°2 
23°2 
78°7 
154°7 


An8& 
1771 
102'5 

5471 
159°9 
165°8 


Au 7 
83°8 
100°8 
81:7 
1135 
1766 


19#2 
11271 
106'9 

695 
187°0 


Rohi, 


bos 


Aulsg An 28 


130 140 


Au 17 Au 27 
297'8 295°7 
151'8 1556 
130'1 132°4 
89°8 1015 
569°3—s- 60'1 


150 


86 
294'3 
150°4 
1346 
113.6 

60'8 


160 


8 16 
2951 
1445 
136°7 
1257 

61:0 


170 


S 26 
296'5,. 
1479 
138'9 
137°6 
61-2 


Au 18 
131°7 
135°2 
1539 
170'6 

72°5 


Au 28 
1381 
1288 
1560 
180°0 

73°4 


87 
144°3 
129°2 
158°2 
188°0 

744 


$17 
150°8 
139°4 
160°4. 
1949 

74°9 


8 27 
157°3 
153°4 
162'6 
199°] 

75'3 


S 26 

15'6 
166°8 
18671 
1749 - 

89°0 


Au 1? 
10-0 
110°4 
178°2 
125°4 
85'3 


Au 27 
13°2 
1192 
180°0 
137°8 
864 


86 

15°4 
132°7 
1819 
150°1 

875 


8 16 
16'1 
149°3 
183 9 
162°4 
88°3 


1435 
111°6 
2041 

79°0 
97°9 


149°9 
127°9 
205°2 
89:2 
99°1- 


156°4 
1458 
207°7 
100°0 
100°3 


162°8 
163°4 
208°3 
110°9 
101°2 


169°4 
180°8 
209:2 
1223 
102°2 


40°7 
1240 
233'3 
1611 
110°0 


46'6 
142-0 
233'5 
172 9 
112 


519 
160°1 
234'3 
1847 
112-5 


56°5 
1764 
235°3 
196°3. 
1136 


615 
189°7 
2364 
207°5 
1147 


$7 
168°7 
170°3 
2661 
131°9 
1245 


$17 
1753 
1800 
266°1 
144-1 
125'7 


8 27 
182'0 
181°2 
2664 

-166°3 
126°8 


155°9 
138°6 
267'2 
107°2 
121°9 


162°3 
155°6 
2666 
119°2 
1232 


Aul7 

605 
1500 
3061 
117°5 
133°5 


Au 27 

66'8 
161°6 
8048 
113°0 
1348 


§6 

729 
165°4 
303°6 
142-0 
136°0 


§ 16 

789 
160'2 
302°4 
115°0 
137°2 


8 26 
84°5 
1540 
3015 
120°5 
138 4 


168-9 
148 1 
348 6 
144°4 
144°8 


175°3 
145:'1 
845'8 
156°8 
146°0 


181'8 
137°9 
344°4 
169°0 
147°3 


188°6 
1370 
343°3 
1813 
148°6 


195°3 
148°4 
841°9 
193°6 
149-9 


Au l8 
703 
122:0 
23:'7. 
90°3 
155'9 


Au 28 
82:8 
120°7 
241 
102°1 
157-v 


87 
89'0 
129°0 
24°0 
114°2 
1582 


817 

95°2 
142°4 

23°5 
126°3 
109°5 


8 27 
101°] 
158°9 

22°9 
1388°3 
1608 


Au 18 
183°3 
108°6 

ES'9 
1705 
166'9 


Au 28 
189°8 
121°4 

67:1 

179'5 

167°9 


87 
196 3 
187°8 

58°2 
187°2 
1690 


8 17 
203'1 
155°3 

58:9 
193°6 
17:2 


8 27 
2099 
173°0 

59°4. 
1468 
171°4 


Aul7 
90:5 
116°5 
83°6 
126°1 
177d 


An 27 
96'7 
133°8 
85'6 
1385 
1785 


8 6 
1080 
1518 

87'5 
150'8 
179'4, 


§ 16 
109:2 
169'5 
89:1 
163°2 


180°6 


8 26 
115°3 
185°7 

90°4 
1743°6 
181'8 
200°3 
138U"4 
109°2 

Fol 
187°8 


2064 
148°3 
1114 
89° 4 
1891 


2130 
1653 
113°5 
100°4 
189°9 


219°6 
179°7 
1156 
j12°3 
191°0 


226'5 
189'3 
1175 
122°8 
192°) 


Mrig. Ardh. 
667 800 


Punar, 
93°38 


Push, 
106°7 


Asles. 
120°0 


V-Becont. 


Mars, A.D. 1637—A.D. 1999; Mercury, 


TABLE V-B.-—GHEOCENTRIO PLACES OF PLANETS 


Saturn, A.D. 1617—A.D. 1999—cont. 


190 


© 16 
8030 
1741 
142°9 
162'8 

61-0 


180 


0.6 
2994 
169°1 
1410 
150°2 

61'4 


oer 
163°7 

170°1 

1648 

200'1 

788 


O17 
1702 
187°0 
166 9 
198'1 

757 


O 16 
113 
201'2- 
190°4 
199°7 
89°9 


O 6 
138 
184-5 
188'1 
167°8 
89°7 


182'6 
208'6 
2141 
145°8 
103°5 


1760 
196°4 
2122 
1840 
108°1 


68°6 
195'9 
239'°6 
229°7 
116°4 


65°5 
197°4 
238°0 
218:'7 
115'6 


O 17 
195'5 
1703 
267°9 
181°2 
128°8 


O7 
1887 
174°2 
267°0 
168°8 
128'0 


06 
89°9 
157'5 
301:0 
128°2 
189°7 


O 16 

948 
168'6 
300 8 
137°2 
140°7 


209°1 
179+6 
339°2 
217°8 
152°2 


202°7 
1681 
340°5 
-205°7 
1511 


OnE 
112°8 
193°7 

20°6 
1630 
163°1 


O7 
1070 | 
178'°3 

21°9 
1509 
162:0 


017 
2240 
205°7 
59'S 
194°0 
173°8 


O 16 
127°3 
206°4 

92°6 
200°4 
1842 


O7 
2168 
190°3 

595 
1986'8 
172°6 


O 6 
121°4 
1991 

$1°8 
1880 
183°0 


240'6 
183°5 
120°9 
146°4 
194°4 


253°6 
190°5 
119°3 
1346 
193°2 


Mag, 


133°3 430: 146°7 


P, Phal. 


200 


O 26 
807°5 
191-0 
144'8 
1749 

60'°7 


O 27 
1766 
205°1 
169°0 
192°8 

756 


O 26 
87 
215°9 
192°5 
212°2 
80°0 


189°2 
213°7 
216°4 
157°7 
103'9 


70°8 
188°4 
241°5 
240°0 
117-1 


O 27 
202'3 
176°2 
269'1 
193°8 
129°7 


O 26 

99°4 
183°4 
300°8 
147°2 
141°7 


2161 
19771 
338°2 
230'0 
1538 


QO 27 
1180 
210°6 

19°2 
1757 
1643 


O 27 
231'G 
2180 © 
58'8 
188'°7 
1750 


O 26 
183°0 
205°2 

93°0 
2129 
185°4 


247'9 
179°7 
122°3 
158°3 
195°6 


210 


N 5 
312°1 
205°3 
146°5 
187°] 

60 2 


N 6 
183°1 
221°4 


U. Phal. 


160°0 


'230'4 
- 230°5 


Hasta. 


220 


N 15 
3174 
226°5 
148°0 
199°7 

59°5 


230 240 


N25 D5 
3231 328-9 
241'2 258-9 
149°4 150°6 
2122 224°8 

53:7 67°9 


N i6 
189°7 
2351 
173:2 
185 3 

749 


N 26 D6 
196'4 2029 
243°8 2440 
1750 176'7 
186°7  191°6 

742 737 


N 15 
5:8 
-229'3 
197-0 
237-1 
89°8 


N2 D5 

57 65 
2229 2177 
1990 201°3 
249°4 262:1 
89°5 880 


2027 
202°9 
220°7 
1819 
1042 


209°6 216'4 
203°8 213°4 
2231 225°2 
1943 2065 
104:1 1040 


707 68:3 
207'9 + 224'0 
247°8 250°0 
266'4 272'2 
1180 1182 


721 
194°9 
245°6 
258°7 
i179 


D6 
230°6 
288°0 
275'0 
244°1 
131'8 


N 26 
223°4 
220°7 
274°1 
231'4 
131°4 


N 16 
2162 
203°7 
272°2 
2189 
181-0 


D5 
111°6 

_ 250'5 
3046 
1911 
144°6 


WN 15 
109°9 
2176 
802°2 
168°5 
143°6 


N 25 
109°6 
234°6 
303°3 
179°6 
144°0 


245'1 
253°0 
837°0 
277'4 
156°7 


237°7 
244°4 
3369 
265'7 
155'9 


338'9 
253'9 
155°2 


N 26 
132'5 
237°9 

15°4 
212'8 
167'3 


D6 
136°4 
232°2 

14°4 
22°5 
168°3 


N 16 
128°0 
233°6 

16°5 
200°4 
166°4 


D6 
260°9 
2130 

541 
190°9 
179°3 


N26", 
253'3 
211°0 
55°35 
185°4 
178°3 


N 16, 
245°8 
218°6 

56'8 
183°2 
177°3 


N 15 
144°2 
196°0 

93°3 
287°8 
187°7 


D5 
154°6 
2040 2171 

926 92°71 
250°1 262°7 
188°8 189°9 


N 25 
149°5 


270'1 277°8 
212°8 2296 
1251 125°4 
1949 207'1 
198°9 200°2 


262°6 
197'4 
124°4 
182'6 
197°9 


Ohit. Svati, 


173'8 186°7 200°0 


250 


D 15 
3349 
260'5 
151:3 
237°5 

67:1 


D 16 
209°5 
236°6 
1782 
198°8 

728 


D 15 
86 
221°8 
203°2 
2744 
88'2 


223°4 
227°8 
227°4. 
2191 
163°4 


65°0 
2413 
262-2 
2755 
117°2 


D 16 
237°8 
255°1 
278'1 
256'7 
1316 
D 15 
112°3 
263°1 
306°2 
205'1 
144°6 


252'8 
252'9 
3377 
288°9 
157'0 


D 16 
189°2 
226°8 

13-7 
238°2 
168°7 


D 16 
268'5 
222°8 

52°9 
198°5 
179°9 


D 15 
169°4 
233'3 

91°2 
275°1 
190°7 


285°5 
247°2 
125°4 
219°7 
201°0 


Visa. 
213°3 


260 


D 25 
8411 
2°8'1 
152'0 
250-1 

563 


D 26 
216'2 
2334, 
1795 
207°0 
71:9 


D 25 
1i'4 
233 0 
25) 
236'9 
87°4 


239°5 
243'8 
229°7 
231°8 
102°7 


B16 
258'7 
2546 
275°0 
117°3 


D 26 
245°2 
270°2 
280°:4 
269°4 
1315 


D 25 
112°0 
270° 4 
307'9 
215'0 
144°7 


2803 
245°5 
338°6 
8001 
157'3 


D 26 
142'5 
230°7 

13°3 
250°8 
169°2 


D 26 
276°3 
237°2 

516 
206°9 
180°6 


D 25 
163'9 
2504 

89'5 
287°5 
1915 


293°2 
264'3 
1252 
232°7 
202'1 


Anur, 


226°7 


1767 


1768 


1769 


1770 


1771 


1772 


1773 


1774 


1775 


1776 


1777 


1778 


Jyesh, 
240'0 


270 280 290 


Ja 4 
847 & 
250°7 
1621 
262°8 

55'5 


Ja 14 Ja: 24 
85402 Ol 
230°5 259'0 
1519 i516 
275'3 2881 
550 545 


Ja 15 
229°8 
252'9 
1816 
227°4 

7O0'4 


Ja 5 
223'0 
2399 
180'6 
217°0 

FEE 


Ja 25 
236°7 
268°7 
131°9 
238°2 

69°7 


Ja 4 
14:9 
218°0 
206'8 
299°1 
86:7 


Ja 14 
18°8 
265°4 
208'3 
3112 
859 


Ja 24 
22°8 
283'3 
209'7 
323°2 
851 


237°7 
261.°9 
231'8 
2441 
102'0 


244-9 
279°4, 
233°7 
266'8 
1012 


252°1 
296°0 
233'8 
2694 
1003 


56:8 
290'1 
259 0 
2661 
116°1 


564 
300°7 
2614 
261'°6 
115°4 


58°5 
275°4 
2568 
271-2 
1169 


Ja 15 
2600 
286°1 
2849 
294°5 
130°5 


Ja 25 
267°6 
281°5 
287°4 
306'9 
129'8 


Ja 5 
252'7 
2820 
282°6 
282'0 
131:2 


Ja 4 Ja 14 
1100 1072 
267'°4 260'1 
309°9 312:0 
2269 239°3 
144°7 1443 


Ja 24 
108 5 
2359'8 
314°2 
251°7 
143'8 


383°5 
262°2 
343°L 
330°3 
157-4 


263:'0 
2428 
339'8 
3109 
157'6 


275'8 
249°2 
3413 
3209 
157'4 


Ja li 
1442 
274°7 

145 
2888 
169'7 


Ja 5 Ja 15 
1442 1432 
2422 2457°5 
13-7. IS, 
2635 276'°0 
169°7 169°7 


Ja 25 
299'9 
289°1 

491 
238°5 
181'8 


Ja 5 Ja 15 
2840 2919 
253:7. 271°3 

505 496 
217'1 =227°6 
1814 181°6 


Ja 14 Ja 24 
1716 1745 
2848 299°7 
87°3 . 86:0 
3BtL-8 323'8 
1938 1982 


Ja 4 
165 2 
2679 

88°6 
299°7 
192°4. 


3165 
296°0 
122'5 
270'1 
2041 


308'8 
2913 
123°5 
257°5 
203°6 


8010 
279°6 
1248 
2448 
203'0 


Mula. 


253'3 266'7 


280°0 


300 


310 
F 18 
130 
290'0 
149°8 
313°2 
540 


F 14 
250°5 
8042 
1821 
260'9 
68°7 


F 13 
83'0 
8168 
211°7 
346'°8 
83'8 


2668 
819°3 
239°1 
2945 

98'8 


58°8 
2963 
265'8 
2650 
113°8 


F 14 
282'9 
278:°0 
292'0 
3319 
128'4 


F 13 

96°5 
282°6 
319-0 
276'3 
142°6 


299'1 
295°9 
3468 
3449 
156°2 


F 14 
139°5 
310°2 
167 
3139 
169'1 
F 14 
315°5 
3291 
49°1 
261°4 
1816 


F 13 
1776 
3127 

63'9 
3478 
193°4 


8319 
285'1 
119°9 
295'1 
204'8 


320 


F 23 
19° % 
3807'8 
148°5 
825°7 
540 


F 24 
257'4 
321°9 
181°7 
272°5 


68'4 


F 23 
38°3 
530°2 
212°3 
355'3 
83°83 


274°3 
319°3 
240°7 
3071 

98:2 


613 
291'9 
267°7 
271°3 
1130 


F 24 
290°6 
288'6 
294'5 
3440 
127°7 


F 23 

94°3 
299'5 
3212 
288'6 
141°8 


307:0 
3141 
349°] 
348°8 
1556 


¥ 24 
135°5 
3269 

179 
326°4 
168°6 


F 24 
323 3 
329'1 

49°4, 
273 0 
181:2 


IF 23 
177°8 
3056 

831 
358°7 
1933 


839°7 
287°6 
118'°6 
807'8 
204°9 


P, Ash. U. Ash, Srav. Dan. Satab. P, Bhad. U, 
293'3 3087 $20°0 


A.D. 1645—AD, 1999; Jupiter, A.D. 1656—A.D. 1999. 


330 340 350 


Mr 5 Mr 15 Mr 25 
259 825 &8'8 
3261 8436 3859°3 
147'3 145°7 1447 
8382 350°6 3'1 
540 546 66'3 


Mr 5 
2644 
3387°9 
180'8 
2845 

68:2 


271'4 2735 
350°7 3562 
179°9 178°7 
2965 38084 

68:6 689 


Mr 5 
43:6 
347'8 
212'5 
95 
82'8 


Mr 15 Mr 25 
49°2 55'1 
8361 328°6 
2123 2120 
202 »=380°6 
828 828 


296'7 
8L7'1 
243°5 
344°5 

97:0 


281'7 
812°7 
241°8 
319'6 

97°5 


289'1 
309'9 
242:8 
332°1 

97°3 


68'S 
809° 1 
2713 
288'2 
111'7 


648 
297°2 
2696 
2789 
1122 


72:9 
8255 
2730 
297°9 
1113 


Mr 5 
298'5 
803°7 
296'8 
356'°4 
1269 1262 


Mr 15 Mr 25 
3063 814°0 
339'°6 
3019 
20°5 
125°6 


Mr 5 Mr 15 Mr 25 
934 93°3 9d4 
317°6 835:°9 353°6 
823°8 326°6 8286 
301'1l 8136 325:9 
1410 140°3 1389°5 


822'9 
348'L 
353°7 
346 9 
1541 


314'9 
331°8 
351°3 
349°3 
1548 


Mr 6 Mr 16 Mr 26 
132°L 1288 1262 
34102 8482 3466 

200 219 23:9 
338°9 8513 3°7 
1681 167°3 166°6 


Mr 5 Mr 15 Mr 25 


831'3 3391 346°7 
3246 322°5 319°9 

502 «4514 86526 
285'1 2970 809°0 
180°8 180'2  179°4 


Mr 5 Mr 15 Mr 25 
1763 173°5 1698 
801'7 307:2 3193 
82°38 827 830 
93 20% 306 
193°2 1926 192°0 


3548 2 
3137 
116:2 
3327 
2045 2041 


347°3 
292'5 
117°3 
320'3 
205°0 


8333 8460'7 


Mr 15 Mr 25 . 


Bhad. 


401 


402 
Day of LS.Y. 
Eng. date ... 

1778 Mars ... 
Merc 
Jup. 
Ven 
Bat. 


Eng. date . 
1780 Mars ... 
Mere. .., 

Jap, 

Ven. 

Eat. 


1781 Mars ... 
Mere. ... 
Jup. 
V.ENiancs 
Sat. 


Eng. date ... 


1782 Mars ... 


Merc. . 
Jup. 
Ven. 
Sat. 


Mars ... 
Mere. ... 
Caps ews 
Ven. 
Sat. 


1788 


Eng. date .. 
1784 Mars ... 
Mere, ... 

dup. 

Ven. 

Sat. 


Eng. date ... 
1785 Mars ... 
Mere- 
Jap. 
Ven. 
Sat, 


Eng. date ... 
1786 Mars .. 
Mere. ... 

Jup. 

Ven. 

Sat. 


1787 Mars 
Merc. 
Jup. 
Ven. 


But, 


Eng, date ... 
798° "Mars... 
Mere. ... 

Jop. 

Ven. 

Sat. 


1789 Mars ... 
Mere. ... 
Jup. 
Ven. 
Bat. 


Mesh. Vrsh. Mith. Kat. 
90 120 


380 = 60 


TABLE VeB.—GEOOCENTRIO PLACES OF PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


oO 


10 20 


30 40 50 


Ap 10 Ap 20 Ap 30 My 10 My 20 My 380 


13°6 
3596 
1148 
41 
203 3 


2180 

125 
147°6 
3145 
215°3 


Ap 9 
28'4 
15'5 

181:4 
39°0 

2269 


2582 
353°6 
215°5 
345°0 
238°3 


21:0 =. 281 

We 349 
1149 115°3 

165 = 228 
202°S = 201°7 


2149 

37 5 
1486:0 
336°8 
2139 


217°0 

2774 
146°7 
325'4 
2146 


Ap19 Ap 29 
B55 = 42°2 
17.6). 10°7 

180°1 179°8 
50°4 62:0 
2263 225°7 


265°2 
353 3 
2132 

10°4 
237°7 


260'7 
348°5 
214-4 
357°9 
2380 


Ap 10 Ap 20 Ap 30 


43:4 
33274. 
248°2 
333°6 


. 2494 


281°) 
337°6 
278'9 

22:9 
260°4 


Ap 9 

57°9 
3519 
808'U 
3280 
271°3 


Ap9 
301:0 
5°8 
338°0 
44°0 
282°1 


Ap 10 


73°3 
15'8 
3°8 
48 
293°0 


319 2 
10°0 
3) +1 

3148 

803'8 


Ap 9 
91°4 
841 2 
594 
89°5 
3148 


3463 
333 2 

88'2 
345°5 
326:0 


56°1 
3d5y'R 
247°8 
3388 
249°0 


49°6 
3440 
218°0 
3346 
249°1 


294°3 
13°6 
280 8 
47°3 
260°3 


2879 
3551 
280'0 

35'2 
260'3 


Ap 19 Ap2y 
63°99 702 
99 «222 
309°8 312°7 
BIOL 3525 
2714 2716 


Ap 19 Ap 29 
308°5 §=316°0 
230 3878 
338'2 3105 
51:0 55°9 
282°4 282'8 


49°6 
54°2 
118 2 
65 5 
199°6 


47°4 
56°3 

117°0 
53°4 

200°3 


35°4 

48°8 
1159 

412 
201°0 


2061 
27°4 
145°9 
1:8 
2115 


212°1 
359 
145 6 
348°2 
2131 


My 9 
49 2 
74 
177°3 
72°8 
2251 


My !9 My 29 
560 62°8 
147 281 
1768 17@-7 
835 —93°5 
2243 2235 


2720 
22°3 
2105 
35'0 
236°2 


27494 
405 
209°4 
47°% 
235 4 


269'0 
6:0 
2119 
22:5 


2369 


My 10 My 20 My 30 
627 69:3 75°8 
178 365 55:5 
2470 2452 2449 
345-1 3535 = -2°5 
2486 2479 247°3 
3188 
67°7 
281°1 
83 1 
259°0 


801:9 
42°5 
z812 
49°3 
260°2 259°6 


My 9 
76'2 
45°45 


My 29 
e8's 
67°0 

3152 
28°49 

2709 


M 19 My 29 
2 3309 338-1 
4771 40°0 
3446 346°6 
577 53'6 -60°6 
283'1 2829 282°6 


A 29 Ap 30 My 10 My 20 My 8) 


789 
26°7 
62 
17:2 
293'6 294 


84°4 
28°5 


Sim. 
150 


90°1 
216 
10°9 
419 
2946 


95°9 1)1'8 
186 = .25'1 
134 15° 
541 66:2 
2945 294°6 


259'0 357°5 
165 32°6 
881 406 42°8 

348°7 O77 .12'3 

3060 3052 3806°4 


342°4, 
42 


My 9 My 19 My 29 
1052 1105 1168 
101 286 46:8 
644 669 691 
731 837 93°6 
3175 3179 318°4 


70 
43'1 
93 3 
85'°7 

229°8 


14°5 
61°6 
95'2 
48'1 
330°4 


359°4 
241 
91°9 
23°2 

3291 


Tn. 
210 


Vrach, Dhan. 
240 270 


60 


JeQ9 
564 
47°) 

119°6 
77'8 

198°9 


2045 
35°3 
146°6 
23°6 
21u°8 


Je8 
69°6 
455 

176°7 

103'0 

222°8 


275'5 
§9°6 
208'3 
596 
2347 


JeY 
823 
TRS 
243'°7 
11s 
2406°6 


319'8 
80°6 
280°7 
948 
2584 


Je8 
949 
65°3 
8160 
41°1 
2705 


Je 8 
345°6 
48°5 
3481 
45°2 
282°4 


JeQ 
107°8 
38:7 
17:8 
78:0 
294°6 


51 
50°9 
45°2 
24°2 

806°6 


Je 8 
1z1°4 
65°9 
715 
102°9 
3189 


22°0 
78°2 
97°9 
60 3 
331-0 


Mak, 


70 


Jel9 
63-2 
47°6 

121°2 
899 
1986 


2040 
50°5 
147'5 
35 5 
210°3 


Je 1s 
762 
63°4 

175°6 
111°6 
222°1 


275°7 
783 
207°3 
718 
2340 


Jel 
88°6 
89:8 

242°4 
22'6 

245'9 


325 6 

867 
279°4 
106°5 
257°6 


Je 18 
1011 
68°2 
316°2 
53°65 
269°7 


Je 18 
852°5 
465 
349°6 
+2°0 
281'8 


Je 19 
113°7 
55°3 
199 
90'6 
294-1 


12°3 
697 
47°7 
36°1 
306:2 


Je 18 
127°0 
84:0 
93°7 
l1L‘1 
318'8 


29'1 
9i'3 
99°2 
72°4 
33] 2 


Kam. 


330 


80 


J18 
89°3 
101°3 
176°4 
123°7 
220°8 


272'8 
111°0 
206'1 

96 3 
232°5 


Ji9 
1OL'S 
105'3 
239°6 
44°6 
2444 


8263 

768 
277°3 
128°9 
2561 


J18 
1136 
69°3 
315°9 
G77 
268°2 


J18 
6 4 
77:9 
351°7 
46°1 
280°5 


Ji9 
125°8 
92°3 
23°7 
114°5 
203°2 


26°7 
105°6 
§2°2 
60°2 
895'6 


J18 
138°9 
111°8 

78°4 
1223 
3186 


43°4 
93°8 
1036 
97 0 
831°5 


Asvn, 
13°3 


Bhar, 
26°7 


110 


Ji 29 

90 1 
108'5 
129°2 
138'0 
1981 


213°4 
122'8 
163°4 

83°5 
209'2 


Jl 28 
102°3 
1319 
1785 
12471 
220°3 


268°) 
122°9 
206 4 
1206 
231°6 


J1 29 
1142 
94°5 
238'1 
67°6 
243°2. 


3445 

89°6 
2748 
150°1 
2548 


J1 28 

1262 
100°1 
3144 
102°3 
266'8 


J) 23 
19°2 
1147 
352°6 
60'4 
278°9 


J] 29 
138'°3 
127°7 

26°6 
1386 
291°5 


3844 
13L'7 
56°38 
84°2 
80 bb 


J] 28 
151°0 
1103 

829 
120°7 
817°5 


§7°1 
88°0 
108°1 
1213 
330°7 


Krit. 
40'0 


120 


An 8 

965 
126°8 
131°4 
149°9 
198°4 


217°8 
139°1 
155°2 

95'5 
209°2 


Au7 
108°7 
140°2 
1794 
119°5 
S22 


264°4 
116°2 
206°9 
1328 
2312 


Au 8 
120°7 
48 9 
237°7 
79°2 
243'°4 


349°2 
1043 
273 4 
160°2 
2641 


An?7 

132°6 
118°2 
813:1 
114:0 
266'0 


Au? 
25'1 
132°7 
852°5 
69°6 
278°2 


Au 8 
144°6 
1419 
27°83 
150°4 
290°6 


470 
133'0 
58°0 
96°2 
303°6 


Au7 
167°4 
1048 
852 
115°5 
316°8 


63°9 
99°8 
11038 
133°5 
830°3 


Rohi. 


Au 17? 


130 140 


Au 18 Au 28 
303'1 109°4 
1444 159°8 
133°4 185°6 
1617 173°4 
199°0 199°7 


228°2 
157°8 
159°4 
119°9 
2101. 


222'9 
152°1 
157 3 
1078 
209°6 


Au37 Au 27 
115°2 121°6 
1394 132°6 
181°5 =183°4 
1139 110°2 
2204 220°7 


267°2 
1186 
209°0 
1576 
231°5 


266'6 
112°7 
2078 
145°0 
2313 


Au 18 Au 28 
127-1 133°4 
1108 126-2 
2376 237°7 
90:8 102°6 
242°5 2423 


3488 
122'0 
272°3 
170°3 
253°9 


349°2 
1401 
271°5 
179°1 
253°7 


Aul7 Au 27 
138°9 145°2 
136°7 152°8 
311'8 310°5 
1268 1389°2 
265°6 2651 


Au 27 
363 
3617 
351°3 
89:6 
2769 


30°9 
148°8 
302°1 
79 2 
277°5 


Aul8 
1510 
1498 
28°5 
162°2 
289°9 


Au 28 
157°3 
149°3 

29°0 
1739 
289°3 


59°6 
122°6 
643 
120°6 
302°0 


53'°5 
128°4 
5y°8 
1085 
3028 


Au 27 
1700 
1:06 

894, 
107°4 
315°3 


Aul7 
163°6 
108°5 

87-4 
1102 
3166 


70°4 
1147 
112°5 
1457 
829°6 


768 
1318 
1148 
1683 
329°4 


Mrig. Ardh, 


150 


Ponar. 


53°38 667 80°0 93°3 


170 


8 27 
1283 
169°4 . 
142°4° 
207°8 
202'2 


160 


817 
122'2 
175-0 
140°2 
196-7 
201°2 


240°3 
1478 
163°7 
144'8 
2115 


246 7 
149°0 
165'9 
1570 
2124 


$26 
140°6 © 
152° 
189°2 
120°0 
2294 


§ 16 

134°2 
138°8 
187-2 
113°9 
221°7 


273°1 
147°3 
211°9 
182°0 
232°1 


2772 
1646 
2188 
1943 
232°7 


8 27 
3626 
1789 
240°4 
138°9 
243°1 


817 
146-2 
1613 
239°2 
126°9 
242°6 


840°0 
1745 
2708 
192°3 
253'5 


343°5 
1092 
270°9 
194'6 
253°7 


8 26 
164°6 
184:2 
3069 
176°3 
264°6 


8 16 
1581 


S 26 
48°6 
157-4 
347°7 
1223 
2760 


S 27 
1769 
148°0 

28°1 
2082 
288°0 


76°7 
159°9 
64°1 
157°7 
300°2 


S§ 26 
190°0 
1707 

94°4 
119-4 
313°0 


95°1 
184° 
1212 
195°0 
326-4 


Asles. 
120°0 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS ANS 


VeR.mcont, 


Mars., AD. i1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D,1617—A.D. 1999 —cont, 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 36060 

7 O17 0/87) (Gee N 36) D6 D166. D326 Ja& Jal5 Ja 25 F4 F14 F 24 Mr 6 Mri6 Mr 26 Ap 5 
1845 1404 1466 1525 1684 1642 1699 1756 18L:1 1779 1855 1917 1954 2012 2065 2093 212°7 2154 217:2 218-92 
163°5 167°0 177°8 192°7 2093 2267 243°9 2596 272-5 2792 2768 2696 2691 2784 2926 5093 3275 345°5 3'9 
1444 1465 1484 150° 1416 153°0 1542 155°2 1559 156°3 1562 1559 1554 1544 1531 1519 150°7 1492 142-2 
219'0 2298 2399 249°5 2581 2653 270°4 272°7 271°1 2668 262°0 2588 259°9 263°9 270°9 2787 2881 243-1 303-7 
2032 2044 2056 2067 20799 209°1 210°2 211:3 212°3 213'4 2140 2147 2155 2158 2160 2163 2.62 2158 2186 


Mr5 Mri5 Mr25 Ap4 
2534 260°2 2073 2745 281'7 2891 2965 3040 3115 1780 819'0 3264 833°9 342°3 848°'7 356:0 32° 105 176 247 


1581 172°+ 188°9 2062 2236 2400 2535 262-2 2620 254°8 2518 2585 2717 2878 305°7 3238 3417 3581 11°68 
1680 1701 1724 1743 1765 1782 1801 1818 1831 1844 1853 1859 1863 1863 1860 185°5° 1844 1834 1891 
169°5 1819 1945 2071 219°6 232k 2448 257°4 ¥7u'1 282°7 295°2 3076 3201 8325 8447 3570 85 210 330 
213-2 2143 2154 2166 2173 2191 2203 2214 2225 228°5 2244 225'2 226'1 2265 2269 2272 227-3 227:3 297-0 
06 016 026 N5S N15.N25 DA D115 D2 Ja4 Jal4 Ja24 F3 F13 F 23 Mr 5 Mr15 Mr25 Ap4 
1467 1531 1592 1655 17177 1769 1840 1901 1961 1781 202°4 2033 2144 220°7 2262 232°0 2377 2431 2485 2540 
1688 1847 2031 2198 2345 2447 247:0 2408 235°7 240°3 2516 2675 2841 3022 3204 3366 360°5 3585: 357°4 
191°3 193°7 195°9 197°9 2002 2024 2044 2066 2085 2103 2119 2134 2146 2155 2162 2166 2162 2165 215-9 
1280 1371 147°5 1576 1691 1800 1916 2036 215°5 2275 2399 2523 2646 2769 2893 8017 3142 2266 339:0 
223'1 2242 225°2 2262 227-4 2286 229°7 2308 2320 233°1 2341 235°1 2386'1 236°7 237°3 288°0 2381 283-3 2383 
282'0 2873 293°2 2992 38056 3120 3184 3252 3320 1782 3386 3845°6 3524 3592 60 127 193 262 328 395 
1824 1995 2148 2267 231°7 2276 220°7 2220 232-1 2465 2632 W310 2986 3154 329°7 3392 3399 333-0 320-3 
215°7 2175 219°7 2220 2241 2262 2286 2308 2329 285°3 2373 2392 2411 2429 2444 245°7 2467 247°4 2461 
2064 2185 2306 242°7 2544 2661 2778 289°3 303 8110 320° 3299 327°5 843-4 3464 345°8 38425 387 333-4 
283°3 2242 2361 2361 2373 2384 239°6 240-7 241°8 243°0 2440 245°0 2461 2469 247°7 2485 2488 2489 249-4 
O07 017 027 N6 N16 N22 Ds Dilé D 2 Ja5 Jal5 Ja2 F4 F14 F 26 Mr 6 Mri6 Mr26 Ap5 
1589 1653 1718 1782 1846 191-2 1976 2041 2107 1783 217-1 223°9 230°5 237-2 2438 250° 2h73 2640 2708 277°6 
1950 2083 2156 2139 2064 2046 213:0 2264 2125 259°8 2773 2942 3094 3201 8229 316-9 3120 3167 329-2 
2418 2433 2451 247-2 2491 2513 253 2558 2581 2604 2626 2650 2672 269°3 2714 2734 2753 2769 278-3 
1515 1636 1764 1884 2010 2135 2262 2389 251°5 2642 2767 2894 3019 3146 3270 3395 3519 43 16-7 
243-4 2444 2452 246°9 2472 2482 2493 2506 2518 2529 2560 2551 256-2 2570 2579 2588 259°3 259-7 260°3 
- : aoe Mri15 Mr 25 Ap 4 

6: 339°5 3405 3427 3456 3492 3533 3578 1784 27 80 134 19:0 248 204 365 425 484 54:5 
i988 1096 1026 188°7 1946 2066 221'8 239°1 256°5 273°7 289'0 300'9 305°8 300°9 2946 297-5 3082 $236 341-2 
271'2 272'1 2733 2744 2761 2778 2798 281-9 2840 286:3 288°6 2409 2982 2957 2980 8005 8027 3049 306-7 
193'5 1899 1847 181°4 1810 1841 3902 1982 206°8 217°2 227°8 2888 2501 2618 273° 2858 2976 3095 321-7 
953-9 2546 255°3 2561 2571 2581 269° 2603 261°4 2626 2638 2651 2662 2671 2681 2691 269:7 2705 271-9 
0.26" NS. Naa N2o D5 D5 D 26 Ja4 Jal4 Ja24 F3 F18 F 23 Mr5 Mr15 Mr25 Ap 4 

ae ee 184°3 1909 1976 2044 21211 2179 2252 1785 2318 2389 246°0 2531 2604 267°6 275°0 2824 289-7 297-9 
178-7 1729 1763 1871 2019 2187 2359 2530 2689 2818 288°7 2862 279°0 2789 287-7 3020 3192 337°5 3560 
3081 3057 3057 3060 8067 3095 3087 3103 3119 $13°8 315-9 818'1 320°3 322°8 +251 3275 8299 882-2 334-7 
1887 211 2136 2260 2385 2508 2633 2757 2881 8003 8124 8244 9362 9347'S 3601  JOL 206 R07 904 
2647 2652 265°3 266°3 2678 2681 2691 2703 2715 2726 2738 2750 2761 2772 2783 2794 280°2 2811 281-9 
5 266 N 5 N16 N26 D 5 D15 D2 Ja4 Jal4 Ja24 F383 F138 F 23 Mr5 Mr15 Mr25 ap4 
eee ee "5p 515 491 46:0 430 406 39:0 1786 poe O8r ANS 448 Ae tae bo 408 
1581 187'4 1819 1981 2154 2327 2489 2627 271-4 ee Eee 20l8 2070 28h ee eee Oke Be 
346°3 3450 3439 3428 3423 3420 342°0 342-4 343°2 3441 845°C 347-2 3488 350°8 382) 3551 3575 3599 2: 
135°2 147-0 1589 170°9 183°2 1955 207-7 2203 233°5 245°4 258'2 270°8 2829 2958 3085 3210 838-4 345-9 358-4 
2759 2762 2766 2769 277°7 2786 2794 2805 2816 282°7 2839 285:1 2862 287-4 2887 289°8 290°7 2916 299-6 
= N 6 N28 D 6 D116 D 26 Ja& Jal5 Ja2s F4 F114 F 24 Mr6 Mri16 Mr26 Aps 

eis a 1970 2040 10-9 217°9 224-9 2321 2394 1787 2468 2540 2614 2600 2766 2842 2920 2996 307-5 315-2 
5 1776 i949 2123 2288 2484 2588 2560 2498 eee LO 2168 | ee eee Or, Oe 
or 267 251 236 229 209 198 190 18% 183 185 191 198 21:0 225 241 259 27-9 B00 
ries 2999 28499 2692 2575 ° 2642 2686 v700 267-2 262°4 258°0 2559 2581 2629 2705 2785 2881 2982. 308-9 
9874 2876 287°7 287° 2885 2892 239g 2908 291°8 2929 2941 2953 2064 2976 2988 3001 3012 3028 3033 


Mr5 Mrl5 Mr25 Ap. 4 


0 aes , 92. $0 240'4 2369 229°3 2311 24138 255°7 272°4 290°2 3u8'1 $25°2 339°7 3:97 8506 343:9 
173°5 ee eee yee ae ee, cee ayo 658 54°7 541 536 536 540 546 555 6683 He2 
eee 1s26 1982 2078 220-3 2325 245'5 2581 270-7 Ba cng ana Mey Ma PEGES ORL ee gee 
2997 2906 2994 2994 2999 3003 3008 301°7 3026 303'4 8046 3058 3069 808'1 3 119 3131 814-2 
d 5 D 25 Ja4 Jaia Ja24 3 F13 F 23 Mr5 Mr15 Mr25 ap4 
Sie Sone sige ainy See 2820 2304 2468 2648 17BO 2619 2605 2772 251 227 300K 8084 s163 nese nde 
Me eS 09 a ke sls a8 2517 2605 2868 304°0 Ylv1 8300 3332 B271 4222 3267 
1883 204°3 a7 ‘% 980 976 971 962 95:0 938 925 912 8:9 88.8 879 874 872 878% 878 
er ee) sare sep 100% Wobe 1021. 904-1. 2161 2281 2405 2529 2653 2776 2900 3024 B14) 227-3 9397 
as digi B1L) 81L6 BIL7 8119 8123 BIBL 3138 3145 3156 3167 317°8 8190 3202 3215 3228 3240 3253 
Z +5 13880 1790 1825 1319 1300 1268 1234 1190 1159 1138 1131 119% 
ee as ae 201-2 1077 209°3 316-8 sora 9064 is 265°8 2280 2986 310% $15°6) SINS S049 8072 8185 883°7 
1065 i246 1261 127-4 12%4 1292 129-7 1298 129% Hid say? 0 $360 349 9460 B43 B3S1 bape ange 
48 12 ar 5 rd Se 7 300°6 BLIL 320°7 3295 3366 3419 3440 342-2 338° 3 329-7 
3257 525.2 a7 824-2 Seen 9248 243 3250 3264 3961 3271 3281 3201 3304 831° 3927 3340 3353 33986 
5: 25° Py ¢ « 


Mag. ‘P. Phal. U.Phal. Hasta. Chit. Svati. Visa. Anur. Jyesh. Mula. P. Ash, U. Ash, Srav. Dan, Satab. P. Bhad. U, Bhad. Revati. 
ag. sre Ale . . 7 


1333 | 146'7 1600 1733 186°7 2000 213% 2267 240°0 253° 266°7 280'0 §=293°3 3067 3200) §6383'3 846-7 360'0 


404 


Day of LS.Y. 
Eng. date ... 


1790 


1791 


Mars 
Mere. 


Jup. 
Ven, 


Sat. 


Mars 
Merc. 


Jup.: ... 


Ven, 
Sat. 


Eng. date 


1792 


1793 


Mars 
Merc. 
Jup. 
Ven, 
Sat. 


Mars 
Mero, 
Jups 
Ven. 
Sat. 


Eng. date 


1794 


3795 


Mars ... 
Mere. ... 


Jup. 
Ven. 
Sat. 


Mars 
Merc, 
Jup. 
Ven. 
Sat. 


Eng. date 


1796 Mars ... 
Mere, ... 


1797 


Jap, 
Ven. 
Sat. 


Mars 


Mere, ... 


Jup. 
Ven, 
Sat, 


Eng. date 


1798 


178Y 


1800 


Eng, date ... 


1801 


Mars 


Mere, ... 


Jap. 
Ven, 
Sat, 


Mars 


Mero, ... 


Jup. 

Ven, 

Sat. 
r) 


Mays ... 


Mars 
Mere, 


Jup. 
Ven, 
Sat. 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for ev 


t 


Oo 10 


we Al43 116°4 
we =342'9 I'l 
eo. 1192 119'2 
vee §=830°8 |= 332°8 
ws 3372 838°4 


se =852°4 0°0 
vo BB74 | 165 
162°2) 161'2 
-. 236 85'S 
vw. =348'8) 3501 


we Ap ® Ap 19 
ve -:146'8 | 145°6 
ee ALE See 
we =186L 184°8 
a. 8286 340'8 
ae OG es 


eee 78 15,2 
weer SE LOND Sede 


.. 220°1 219°2 
Acer iret 
125 =613°3 


.. Ap 10 Ap 20 
. 1971 194¢1 
358'°3  351°6 
vee 2526-2528 
ww 8S TD 
. 249 262 


on eed O18 
we 834°3 343°3 
.. 2830 28+3 

. 8151 3263 
we BT'S SBT 


«w. Ap9 Apl9 
243'°5 246'6 
835°3 353°1 
.» 8118 3138 
Ne 40°0 514 
-. 60°3 561°6 


oe «6s BTBsC«'O 
348°8 76 
. 8899 342°2 
ee 3461 859°3 

635 645 


.. Ap 10 Ap 20 
272'4 2783 
a6) B14 
“ae 76 10°0 
... 38280 331'°0 
770 86778 


62°06 
146 «2 
34°9  37°2 
242 36°4 
206 =9lil 


2935 8008 
12'6 9°é 


1044 1046 


Ap il Ap 21 
67:1 72:8 
we 3450 $445 
-. 924 93°23 
43°3 49° 
1183 1182 


TABLE V-B.—GEOCENTRIO PLACES OF PLANETS 


20 30 40 50 


119°3 

20°0 
119s 
337°5 
8339'S 


7°6 
33°3 
160°3 
47°9 
351'3 


Ap 29 
144°7 
87°5 
183°5 
353'1 
31 


22°6 
15°7 
218°0 
54°8 
151 


Ap 30 
190°4 
353°9 
252°4 

30°2 
27°5 


36'9 
358°0 
285°4 
337°7 

4u°0 


Ap 29 
248°7 
dl’ 
315°6 


- 62°8* 


52'8 


50:8 
26°3 
844°5 
118 
656 


Ap 30 
2844 
871 
12°4 
336°4 
78°6 


64°7 
31'S 
89°5 
485 
91°7 


308°0 
28 
66°5 
858°7 
1049 


My i 
78°6 
8353 5 
94°2 
531 


1280 127-1 
88'7 65°9 
119°9 = 120°8 
3445 353°2 
340°7 341°6 
15°). 22°5 
48°3 67°38 
1499 1407 
699 720 
852'5 853°6 
My 9 My 19 
146°8 149°2 
39°7 83°83 
182°4  181°4 
63 174 
44 5'6 
29°7 =87°0 
403 | 144 
2167 2156 
654 62°3 
Ss = 17°2 
My 10 My 20 
187°7 | 185°5 
51 20% 
252°0 =251:0 
426 54°38 
287 §=80°1 
43'°9 508 
158 344 
285°8 286°) 
349'2 12 
4\°h  42°7 
My 9 My 19 
249'9 250'5 
20°3) «©6490 
817°3 318°7 
734 889 
53°99 B52 
575 = 6 42 
43°7 §9'0 
8467 348'8 
23°9 = 864 
66°6 67'9 
My 10 My 20 
290'3 295°8 
48:2 BL 
7-5 7'1 
8440 353:'0 
795 806 
Ei 373 
265 21°8 
418 44°4 
605 726 
923-984 
815°3 3822°4 
47 156 
68'4 FOS 
60 181 
106°3 1061 
My 11 My 21 
845 06 
8'4 25°8 
955 971 
532 49°0 


118°2 1183 119°0 


Ap 10 Ap ‘0 Ap 30 My 10 My 20 My 30 


131°7 
70'1 


My 30 
301'3 
A4°6 
19°5 
2°5 
81'8 


83°7 
28'5 
45'S 
843 
94'4 


329°4 
80°9 
726 
30'3 
107°0 


My 3i 
96°6 
44°79 
98'8 
42:8 

119°6 


60 


JeQ 
136°6 
97°7 
123°2 
118 
343°3 


37'1 
53S 
150°4 
95'3 
8355'7 


Je 8 
155°7 
36'0 
1800 
41°7 
8°0 


511 
45°0 
212°9 
41'5 
20°4 


Je9 
185°3 
Aat! | 
248°7 
79°2 
32'9 


645 
720 
2385'6 
248 
45°4 


Je8 
247'5 
80'S 
$20°7 
102’8 
57°7 


77°3 
697 
B42°4 
61'0 
70°4 


Je 
806°0 
40°7 
21:7 
bey, 
83:0 


90°0 
37°4 
49°0 
98'& 
95'4 


336°5 
48°9 
75°0 
42'4 
107°7 


70 


Je 19 
149 
764 
124°8 
22°9 
343°8 


44°3 
49°2 
1511 
107°0 
356'4 


Je 18 
160°1 
49'3 
1798 
§4'2 
8°8 


581 
61°2 
211'S 
39°1 
215 


Je 19 
187°0 
757 
247°4 
91°2 
By 


712 
886 
284'9 
36:7 
467 


Jo 18 
245°2 
88'9 
321°2 
110°6 
5y°2 


83°9 
62°8 
354°] 
73°0 
718 


Je 19 
31G°S 
465 
23'8 
29°}. 
84'3 


961 
53°4 
512 
107°5 
961 


843°2 
67°6 
772 
549 
108'8 


Je 20 
108'8 
82°0 
102°8 
36°23 


80 


Je 29 
147°4 
69°2 
126°5 
33°8 
344°2 


B1°2 
574 
162'1 
1183 
357°0 


Je 28 
164°7 
65'7 
1798 
66°3 
9°7 


65'1L 
80°2 
210 
36°4 
22°35 


Je 29 
189°7 
93°6 
24150 
103°3 
35'S 


Je 30 
1149 
88'S 
1049 
33'6 
y22'1 


90 


319 
163°. 
69°2 
128°4 
45'0 
344°6 


583. 
714 
153°4 
129°3 
357°7 


118 
169'9 
83°3 
180°4 
73°% 
10°6 


717 
98°6 
210% 
45°1 
23°6 


Ji 9 
193°3 
11L0°L 
Z44'8 
116°2 

865 


84°4 
107°9 
282°7 
60'8 
49°2 


JL8 
240°7 
80°2 
3Z1'1 
120'8 
62'0 


969 
87'8 
856°4 
97:7 
G44, 


J19 
3174 
75'8 
27°7 
45°4 
86°9 


108°9 
90°2 
65°90 

129°7 
99°! 


356'3 
103°9 
819 
793. 
i116 


7110 
120'9 
11271 
167°0 

atl 
3231 


100 


3119 
1589 
78'8 
130° 
56°3 
3444 


65°0 
28h 
165°1 
140'3 
857°7 


J118 
175°4 
102*4, 
181°3 
80°H 
10°9 


78°4 
116°1 
210°3 
617 
242 


3119 
197°3 
1215 
233°7 
127°2 

87'4 


91°2 
104°3 
281°5 
72°6 
50'S 


JL 18 
239°7 
7¥8 
3820S 
120°8 
63°2 


103°3 
814 
857:1 
109°9 
757 


Ji 19 
319°6 
83°9 
29'5 
56°8 
88°3 


1152 
108°7 

580 
140°6 
100'°5 


2°4 
120°2 
84-2 
91°2 
1125 


Ji 20 
127°3 
118°4 
109°3 

61°2 
124'3 


TABLE 


ery tenth day of current cycle. 


Venus, A.D. 1765—A.D. 1999 ; 


110 120 


Ji29 Aus 
164°8 1712 
93°! 110°0 
122°3 134°5 
6s'1 79'8 
8442. 344'1 


717 = 783 
106°2 124°6 
1563. 158°S 
1504 160°5 
357°9  358°0 


Ji28 Aut 
181'l 187°0 
120°7 137°6 
182'k 183'5 
103°0 = 114'5 

11°38 Ans 


85°0 = 91°6 
1312 141°6 
2105 210°8 
60°2 69°6 
24°9 = 25'5 


J129 Aus 
202°0 Z07*4 
125°8 120°8 
242°8 242°2 
139°2 1510 

38°2 =39°0 


975 1040 
97°99 992 
280'1 2788 
849 969 
514 -62°5 


3128 Aun7 
239'3 241°8 
88'°8 102°6 
319°7 318°7 
pe be Seles @ Ui beds 
644 656 


1096 1161 
98"! 116°0 
857°5 357°7 
1220 1341 
170 7883 


J129 An8 
320'1 38198 
112°5 1806 
S80. “821 
686 80°2 
896 911 


1216 1278 
1261 1412 

§0°L  2°0 
150°7. 1607 
1019 1032 


82 185 
182:3 136°0 
865 88'6 
103°7. 115°9 
1138 1150 


J130 Au9 
183°6 18° 
115°2 1082 
1114. 113°7 

58:9 68°6 
1256 1269 


130 


Au 18 
177°*4 
126°7 
136°8 

91°3 
843°4 


84'9 
142°4 
160°6 
170°2 
857°6 


Av 17 
193°2 
161°7 
185°0 
1275 

11'6 


981 
143°2 
21h 

79°4, 

25'7 


Au 18 
212'9 
1141 
242°0 
162°8 

BOr4 


110°5 
1098 
277'5 
100°1 

By ie 


Aul7 
2444 
1200 
Bi 74 


1065. 


66-4 


122°4 
1343 
387°3 
146°4 

79°4 


Ans 
317°9 
147°3 

33°1 
91'8 
92°2 


134°6 
1510 

63-7 
170°0 
1014 


18°5 
131°0 
90°9 
128 2 
1163 


Au l9 
146-1 
109°3 
116°9 

796 
128°2 


140 
Au 28 
183°9 
146°4 
128°9 
103°2 
342'8 


O14 
158°4 
162°5 
178°6 
357'2 


Ana 27 
199°6 
159°5 
186°7 
129°9 

Hae | 


104'5 
136'6 
212°7 
89'9 
25°7 


Au 28 
218'°9 
118°1 
242°0 
174'4 

39°8 


116°9. 


124°¢ 
276'6 
1213 

537 


Au 27 
2482 
1379 
315°0 
104°6 

67°3 


128°9 
1620 
356°7 
1590 

80°5 


Au 28 
815°4 
1€1°4 

33°7 
103°8 
93°2 


140-7 
153°8 

65:3 
1782 
105'1 


22°6 
125°2 
92°9 
140°6 
117°6 


An 29 
162°6 
119°7 
1181 

90 2 
1296 


150 160 170 


87 817 6827 
190° 197°2 204°1 
163°5 1788 1900 
141°3 148° 145°5 
115°4 1276 139°6 
342°2 S41°4 340°6 


97°7 103°9 1100 
171°3. 1774 1740 
164°7 1668 169°0 
185° 1910 192°2 
3566 355'8 355°0 


86 S16 S26 
206'2 2129 20'0. 
1592 1516 150°1 
188'4 190°5 1926 
1523 1647 177°0 
lll 105 = 98 


110°9 117°t 1238°3 
1382°4 138°L 180°7 
2138S 215°4 2370 
101°0 112°2 123°8 

257 +263 +-44'9 


Bo 217 a 
2281 231° 2382 
130°3 14595 162°5 
242°5 243°3 2443 
186°1 197°5 2086 
402 399 389°8 


123°2 1205 185°8 
i415 1593 1768 
2759 276°4 278°5 
133°'8 1462 158°4 

543 544 543 


$6 816 826 
2525 267'7 263°1 
1657 1727 1881 
8147 8133 812-2 
1067 1118 1189 

68i 685 692 


1352 i418 147°9 
1674 1807 1866 
856°8 3546 853-2 
170°2 1884 1956 

816 821 82:7 


S87 817 827 
8182 811-7 3il-2 
1605 16-8 1616 

33°38 33:8 «3835 
1180 1282 1403 

945 954% 962 


1470 153:4 1597 
1460 1421 1480 
637 677 685 
18$8 1897 1899 
1069 107-9 109-0 


261 285 20-7 
128°7 1401 1650 
948 906 982 
1531 165-8 177-7 
1199 1200 i211 


88 S18 §28 
1591 1654 1721 
1342 1510 168-7 
1203 1234 1246 
1014 112s 1949 
1807 i319 1837) 


Mesh. Vreb. Mith, Kat. Sim. Kan. Tul, Vrach. Dbun. Mak. Kam. Min. Aswn, Bhar, Krit. Hohi. Mrig, Ardh, Punar. Push. sles, 


80 60 90 120 150 


180 


210 


| 240 


270 


300 


880 


860 


133 


26°7 


400 68:3 


66°7 


80°C 


883 1067 1200 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 405 
V-B< ont. 


| Mars, A.D. 1637—A.D.1999; Mercury, A.D, 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D, 1617—A.D. 1999—cont, 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 
07017 027 N 6 N16 N26 D 6 Dié D 26 Ja5 Jal’ Ja 25 F 4 F14 -F 24 Mr 6M 

2110 2178 2250 232°3 239°6 247°2 2646 2623 2699 1791 277-7 2856 2933 301°2 3092 3170 3249 308 3406 ra 
ly3'5 «1880 1821 1853 1965 2112 2275 2452 2623 278'3 2913 2981. 295°8. 2885 288:3 297-7 8116. 8292 3476 
147°8 149°8 151°8 1536 1552 1566 1579 1591 1597 160°3 160'4 1602 1597 1588 157 1666 1554 1640 1527 
1522 1643 1772 1890 2016 2141 2268 2396 252°2 2649 2774 2901 3802°6 815°3 3827-7 8401 8526 49 173 
839-7 389'0 3384 337°7 3374 337-2 3371 38374 337°8 385°2. 889°0 3399 -340°7 8418 343°0 8442 845°5 3468 3480 


$ Mr 5 Mr 15 Mr 25 Ap 4 
1160 121°8 1275 13830 1883 1433 1480 152.4 1563 1792 159.6 1623 1640 1646 1638 1617 1585 1547 1609 147'S 


1669 1672 1770 1909 2072 2246 241:7 2582 2719 2805 '280°7 £732 270:7 2778 2910 8073 3253 3438 19 
17L1 173°8 175°5 177-°7 1798 1816 1836 1852 186-7 1880 189°1 1898 190°3 1905 1803 1898 1891 1880 1868 
19u'2 1858 1806 1782 1788 1828 1894 1979 2068 217°3 2280 239°1 250% 2622 2740 2861 4981 3109 322°3 
Bidz 3534 350°6 351'8 351°4 8509 350°6 250.6 350°8 3509 3515 8522 3528 8589 3550 8560 3572 8585 359'8 
06 016 026 N5 N15 N25 D5 D115 DO 2 Ja 4 Jal4Ja24 F 8 F18 F283 Mr 5 Mrid Mr25 Ap4 
226°7 233°7 2410 2484 2558 2635 2711 278:6 2865 1793. 2943 3021 3100 3177 3825°6 333°3 3841:0 8487 35638 88 
157° 1709 187°0 2041 2216 237°9 2526 2630 265-2 259:0 254'1 2586 270°4 285°9 5033 321°6 3396 356 112 
1947 1968 19971 2012. 2033 205°7 207:8 2099 211:7 2137 2153 2169 218-4 2194 220°2 220°7- 2209 2210 2203 
189) 2018 2143 2267 2892 251:A 2639 2764 288:7 800°9 8130 3250 8367 3483 3595 104 208 307 391 


91 83 75 6'6 6:0 5:3 4:7 4'6 4'4, 42 4°6 51 5:5 od 73 81 YS 106221 C8 


1294 1855 141'4 1473 1530 1588 1641 1695 1748 1794 1796 1844 1887 192°6 195°9 1984 200% 2009 2006 1987 


1663 1834 201°0 2178 2338 2449 249°6 2454 238°6 240°3 2507 2657 282:0 2999 417-9 3350 "3499 O2 ° 1'5 
2190 2209 2281 2251 227-4 2296 2313 2342 2363 238°5 240°7 2427 244°6 2465 2482 2495 250°7 261°4 252° 
1358 147°6 1596 171°5 183°8 1961 2083 2209 234-4 2461 2589 271°5 283°6 2964 309'2 321'7 3341 3466 359°2 
Qi4 236 24d 220 212 205 196 191 187 1x3 184 186 187 194 202 209 22:0 231 249 
O07 017 027 N 6 N16 N26 D 6 D116 D 26 Ja 5 Jal5Ja25 F 4 F14 F24 Mr 6 Mr 16 Mr 26 Ap & 


9450 252°0 2592 2665 2740 2814 2891 2967 3043 1795 3119 819 3271 3347 3422 349°6 8571 4:4 116 189 
1796 lv’ 2134 2264 283-7 232°6 2246 2229 230% - 2449 96191 2786'S 296 3137 3289 3400 3436 3377 332-7 


3456 2471 2187 2507 2526 2547 2570 259°2 261°5 2634 2661 268'4 270°7 273°0 275'°0 277'2 2791 280°8 282°3 
919°5 230°0 239°3 2489 2569 263:1 2668 267-2 263°3 Z58'0 2539 25381 256'2 261°8 2701 278'8 2880 2984 309°1 
395 389 382 374 366 358 849 343 33:7 35:0 828 327 826 3831 235 839 349 358 368 


: Mr 5 Mr 15 Mr 25 Ap 4 
142, 1482 1545 1605 1665 1726 1787 1846 1005 1796 = 19€*4 202'2 207-7. 2182 2187 2238 2289 233% 287% 241°7- 


193°6 207°7 217° 217°5 210% 206-4 2127 225: 2405 257°8 275°3 2926 8082 320'4 3825'S 3821°3 8152 317°8 3283 
2753 2763 2774 278°5 280'1 281:R 2836 2856 287°7 290'0 2924 2946 2968 299-4 3016 3040 3063 808°7 $108 
170°9 183°3 195°9 2085 2210 2835 246.2 2588 2714 284°0 2965 8090 321-4 333°7 346°0 8582 3 22°0 384'0 
534 640 68°5 530 522 51:4 6505 495 -49°0 482 479 4975 47°0 472 474 476 483. 490 49°7 
0 6 016 026 N 5 N15 N25 D 5 D165 D 25 Ja 4Ja14Ja24 F 8 F13 F23 Mr 5 Mr 15 Mr.25 Ap 4 
2690 275°3 2817 285 295-4 3022 8093 3163 3235 1797 330° 3878 845:0 3521 859°0 G61 130 200 269 888° 
1992 2026 1969 191°4 1945 205°4 220:0 2369 2544 271'7 287-7 300°9 8307'S 38055 2984 298'4 3074 8220 339°1 
3114 310°8 3106 3108 3112 3119 313:0 3144 315°9 817°5 319°7 321°9 8242 326°5 8287 8312 383°6 330'0 338°5 
127°6 1370 1482 1582 1703 180°3 1926 2046 2167 2287 241°l 2536 265°2 2782 290°7 303:0 3155 3280 3403 
692 690 687 686 679 67° 665 656 648 639 633 626 «619 618 617 616 621 625° 680 
1542 1606 167:0 1732 179°7 1866 1923 1987 205°7 1798 2114 2180 2443 280°7 437.2 2436 2499 2564 2627 269°0 
j849 1761 1766 1862 2001 2165 2338 2512 2679 281-3 280°2 2901 283'0' 2797 2874 300°0 8171 335'2° 358°8 
352°0 330° 3483 3482 8474 8469 3469 347:1 347°8 3848°7 8498 851°3 8530 354°) 3569 8592 15 B6 52 
$07°8 2198 231°9 2439 255°5 267°) 2786 2901 3008 B11°2 8206 329°] 335°7 8403’ 3415 888'7 3387 428'8 326°0 
334 834 834 834 829 825 820 811 80:3 195 787 780 773 768 74 760 762 764 765 
17 027 N 6 N16 N26 D 6 D116 D 26 Ja 5 Ja15 Ja 25 F 4 Fld’ F 2s Mr 6 Mr 16 Me 26 Ap5 

hod ae are 320°9 3254 830°3 3353 3410 3465 1799 3526 3586 47 109 171 233 296 85°9 424 487 
159°2 1668 1802 1961 2132 2306 247:2 2619 2722 2745 2682 263°5 2679 2799 2956 3133 3316 3198 68 
327 816 305 291 277 24 252 243 23:6 233 282 237 2s 25:3 267 282 299 318 38:9 
152'8 1649 1780 189°7 2023 2148 227-5 240°3 252'9 265°6 .2781 290°7 3033 3159 8283 8407 3532 656 17:9 
97-0 973 «975 «979 «(977 «(974 «(972 965 (957 950 942 933 925 919 918 906 906 90° 90% 
1663 172'8 179°3 1860 1925 1993 2058 2126 219:3 1800* 29262 233) 2401 2470 2541 261°0 268'2 2754 2826 289° 
10-1 175°6 192°7 2102 2270 2423 2540 2587 2542 247°7 2498 260°9 2746 291°6 3096 3279 3449 O01 106 
690 690’ 688 684 675 653 649 63:7 62:3 610 599 597 586 583 585 589 598 609 62'9 
187-0 181°7 1766 1759 176°6 181°5 1887 197°6 206°8 2174 228-1 239°5 2508 2626 2745 2866 2987 3106 8229 
1100 1105 L111 1116 1117 1117 1117 1112 1106 110° 1092 10x4 1077 1069 1061 1058 1050 1047 104°8 
g 1 210 194 188 186 203 1801 2296 255 201 382 373 427 478 581 585 64k 
os “oo 009 993°6 9367 2425 240°9 2833 281°9 240°3 254'1 270°5 2881 8060 3234 389°0 8505 353°9 348°5 
993 1008 101°7 1021 1023 1024 101°8 101°2 1002 989 975 962 949 03°8. 92°0 921 918 916 921 
190°2 2025 2150 2274 239° 2522 2646 2771 289°3 301'5 318° $266 8372 3488 359% 108 211 307 38 
1223 1281 123% 1247 1250 1252 1255 1253 1250 1247 1240 1288 1225 1218 121:0 1202 1196 1190 1184 


oN FON WOR 2 De raed 7 DD 27 Ja 6Ja16 Ja 26 F 5 F 15°F 25 Mr.7 Mr 17 Mr 27 Ap 6 
i787 s6'4 1030 1988 205°6 2126 2194 2265 23836 1802 240°8 2482 255°5 262'8 270°2 277°9 285'4 203'0 800°6 808‘4 
186'3 2029 2168 2258 2266 2194 215°8 2216 2340 249°8 2670 285'0 3020 38180 830'3 335 8 832" 1 825°6 827°4 
1281 1298 131'1 1323 1881 13839 13842 1839 133°7 183°9 182°0 180°7 1295 1282 7 g 1257 1248 123°8 
1363 1481 1603 1721 1845 1967 209°0 221'6 2352 2468 2595 2722 2848 2971 309°8 aa 834'7 347°8 859'7 
1843 135°3 1362 1373 1377 1383 1388 1387 13887 1885 1880 187'4 1869 1861 1353 1345 1338 1331 132°4 


P. Phel. U. Phal. Hasta. Chit, Svati, Visa, Amor. Jyesh. Mula. P, Ash, U, Ash. Srav, Dan. Satab. P.Bhad, U, Bhad. Revati 
1333 146-7 160°0 173°3 1867 200° 2183 226°7 240°0 2533 2667 2800 2933 3067 38200 38853 846°7 860°0 


* The year A.D. 1800 was not a leap year except in Russia. 


406 TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 
TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


Day ot 1.8.Y. oO 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 


Eng. date... Ap1l Ap 21 My 1 My 11 My 21 My 81 Jol0 Je20 Je30 Ji10 Ji20 J130 AM A19 A29 88 S18 828 
1802 Mars ... 3123 381% 3276 835°3 842°8 3504 8577 51 4123 194 261 330 393 456 517 572 622 673 
Merc. .. 3828 8462 82 21:7 407 595 767 91:0 995 982 912 900 991 1130 1298 1474 1663 1825 
Jup. ... 1236 1234 1235 1238 1245 1255 1269 1282 1299 181°7 133-7 185°7 1879 14071 1421 1444 1466 148°9 


Ven. . G62 td 309 433 555 676 799 918 1039 1159 1278 1898 1515 1683 1749 1866 1979 2089 
Sat... 3821 1318 131°8 1314 3818 1321 1825 1883 1341 1349 1861 137°2 1384 1897 1409 1422 1434 144-7 
1808 Mars 835 888 987 991 1044 1100 1159 121°7 1277 1387 189°7 1461 152-2 1586 1650 1716 1781 1848 


Merc. ... 8409 359°0 179 365 544 695 794 805 736 709 787 916 1081 1255 1442 1615 1775 1900 
Jup. ... 1568 155°8 1549 1541 1540 1542 1642 1649 1559 1570 15%4 1600 1620 163°9 165°7 1678 17071 172-2 
Ven. ... 8154 82607 38381 349:7 17) 6185) «(864 «688730 C493) «614 «6782 «6885'S S976 «(21098 = 1220 1344 1469 1291 
Sat. ... 1458 1453 1448 1445 1446 144. 1447 1453 1460 1466 1476 1486 1496 1508 152°0 1532 1545 155° 


Eng. date ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je9 Je19 Je 29 J19 J119 J129 As A118 AZ 87 sli S27 
1804 Mars ... 829°6 3375 3453 353°0 O'5 81 154 228 3801 3872 441 «#510 575 642 705 T67 827 885 


Mere. .. 8552 138 318 475 690 621 562 517 571 699 861 1041 1224 1406 1569 1709 1790 1782 
Jup. ... 190°9 1895 1881 187-1 185°9 1850 1842 1841 1840 1843 185°0 185°9 1871 1884 1901 191'9 193°8 195-7 
Ven. .. 405% 519 632 737 841 938 1027 1101 1162 1193 1188 1139 107°5 102°8 101°8 1050 1107 1184 
Sat. ... 1593 1586 1580 157-4 1472 1571 15770 157°3 157°7 1581 159°0 1598 1606 161°7 1628 1639 1652 166-4 


Eng. date ... Ap1ll Ap2l1 My 1 My 11 My 21 My 31 Je 10 Je20 Je80 JI1@ JI120 Jl30 Any Auld Au 29 88 “6. 1852s 08 
1805 Mars .. 1045 1074 111°3 1155 1201 1251 1805 485°9 141°4 147°2 1533 159°2 165°6 1718 1784 1848 1915 1984 


Mere. ... 93 256 380 435 3855 327 363 479 688 &1°8 1004 1187 1360 1509 1611 1628 1561 151°9 
Jup. .. 224.7 2238 2228 221°5 2203 2189 2177 2165 215°7 2149 2146 2146 2150 2155 2164 4176 219.1 220°8 
Ver. ... 3466 00 124 246 372 493 618 737 86:0 984 1105 1227 1848 147°0 1598 172°0 1841 1963 
Sat. ... 1724 1717 1710 1703 1699 169°5 1692 369% 1695 1696 1703 1709 1716 172°6 173°7 1747 175°9 1771 
1806 Mars ... 3461 38539 15 90 166 240 313 385 456 525 595 661 729 7923 859 921 983 1063 
Mere. ... 167 236 205 138 151 260 413 592 77:3 963 1141 1802 1422 1464 1411 1851 1884 1493 
Jup. ... 2569 2571 2572 256°7 2561 2551 253:9 252°5 24511 2499 2487 2476 2470 2466 2464 2468 2473 248°2 


Ven. ... 325°4 829°2 835:°5 3485 352°7 24 117 234 345 459 573 691 807 924 1044 1165 1288 140°9 
Sat. .. 1852 1844 183°6 182°8 182°3 181°8 181°'2 181°2 1812 18L'l 1815 181°9 1825 183% 1842 1851 186°2 1874 


1807 Mars ... 1324 1328 1841 1864 1395 1433 1476 1523 1575 1627 1685 1743 1804 1867 1981 1997 2065 2132 
Merce. .. 29 3555 8552 42 190 363 545 736 91:8 1090 1216 1286 1253 lle3 1197 1292 1440 1607 
Jup, ... 287°0 2885 289°5 2904 290°7 2910 2907 290°0 2892 2882 2868 285°5 2841 2829 281% 2809 280-4 280-0 


Ven. ... 249 87:0 491 611 73:1 848 964 1079 1191 1201 1409 151° 1610 1699 177-7 1840 1875 187°5 
Bat. ... 197°7 1969 1960 145'3 1946 1940 1933 1931 192°9 1925 1928 1930 1933 1940 1948 1955 1966 1976 
Eng. date ... Ap10 Ap 20 Ap30 My 10 My 20 My 30 Je9% Jei9 Je29 Jl9 Jl19 Jl29 Au8 AulX Au28 $87 S17 427 
1808 Mars... 7 95 168 242 3814 385 457 523 597 665 733 799 865 930 995 1058 1120 liss 
Merc. ... 335°8 3428 3565 136 322 513 698 872 1013 1099 1091 1018 1006 10n9 1230 1894 1572 1748 
Jup. ... 8158 3178 319°6 3214 3229 3241 8252 8258 326:1 3261 325°9 3252 8241 3230 3216 3204 3189 317-7 
Ven. ... 3298 3420 3542 66 187 309 431 554 675 799 919 1044 1159 1289 i412 1536 1661 1783 
Sat. ... 2098 2091 2033 2076 2068 205°9 2053 2049 2045 2042 2041 2041 2041 2047 2053 2053 2067 207° 
Eng. date ... Ap1l Ap21 My1 My 11 My 21 My 31 Jel0 Je20 Je30 J110 Ji20 Ji30 An9 Aul9 Au29 S8 818 828 
1809 Mars ... 1757 1724 1699 1681 1680 1642 171°3 1746 1783 1827 1876 1928 1986 2045 210° 2165 2236 230°5 
Merc ... 3349 8510 91 280 480 647 800 903 916 846 815 885 1016 1150 1856 1536 1712 187-0 
Jup. ... 3438 345°1 3484 850°7 3528 3549 3567 3584 3597 10 419 sd 27 25 21 12 Of 3588 
Ven. .. 425 479 6507 499 454 3894 311 846 376 486 510 598 697 799 905° 1017 1180 124-9 
Bat. ... 2216 220°9 2203 2196 2188 2180 2173 2166 2160 2155 2158 2153 2151 2154 2158 2162 2170 2179 
1810 Mars ... 159 241 312 383 453 524 592 650 729 795 863 927 992 1056 1124 1184 1247 1309 
Merc. ... 3466 52 241 422 582 700 734 675 624 681 800 961 1139 1321 1600 166% 1803 1884 
Jup. .. 113 137 161 185 208 222 255 27-7 297 817 S84 881 865 875 $88 386 Son eee 
Ven. .. 69 191 815 439 561 682 804 92 1045 1165 1284 1404 1521 1637 1754 1869 1982 2099 
Sat. ... 233°1 282°7 2323 281°4 2306 229% 2291 2284 227°7 2268 2267 2263 2260 2262° 2244 2266 2273 297-9 


1811 Mars ... 2281 2286 2280 226°5 .223°9 2211 2185 2167 2163 2166 2184 2214 225:0 2295 2344 2400 2459 3259-0 


Mere. ... l4 196 359 485 541 500 437 47:0 584 740 91°7 1103 1285 145% 161:0 170: ; : 
Jup. .. 888 409 480 455 47°77 501 525 548 571 594 618 638 659 677 694 Oy 0 po 
Ven. ... 315°8 327°0 3385 350'2 25 141 260 87°99 498 620 739 86% 981 1104 1227 1850 1475 1697 
Sat. ... 2444 2440 243°7 2434 1426 2419 2411 2403 2895 2388 2383 2378 2378 2872 2372 2372 2578 2583 
Eng. date ... Ap10 Ap 20 Ap 380 My 1) My 20 My 80 Je 9 Jel9 Je29 JIM Jl119 J1Z9 Au8S Aul8 Au 28 27. Bag s 27 
1812 Mars .. 315 386 453 521 S589 657 724 (788 853 919 984 1049 1113 1179 1241 1304 1867 1489 
Mere. ... 13'8 27°5 34'3 319 249 262 $864 51:7 69°4 882 1065 1244 1402 1519 1560 .510 1449 147-9 
Jup. .. 689 685 703 722 741 762 685 80°7 831 854 876 900 922 043 6: 9S4 ipa Icon 
Ven. ... 408 522 634 739 841 93°7 1022 1093 L146 1169 1153 1101 1043 1005 1008 1041 1101 1180 
Sat. .. 265°3 255°1 2549 2548 254°1 2585 2529 2522 251-4 250°6 9500 2493 2487 2485 2483 2481 y4e4 2408 
Eng. date ... Apll Ap2l My i My 11 My 21 My 31 JelO Je20 Jeso Jil0 Ji20 Ji30 An Aul9 An 29 $8 S818 § 28 
1813 Mars .. 2623 2d7°7 2727 2768 2BLL 2849 287-7 291-0 2912 2910 2899 2870 2829 2828 2816 2825 2843 2274 
Mere. ... 43 140 6°38 57 149 293 467 653 842 1025 1190 182°2 1887 1857 1294 1294 1893 1542 
Jap. .«. 965 972 81 994 1098 1026 1043 i064 1084 1105 1136 1147 1172 1194 1217 122% 1959 128° 
Ven. ... 3474 O06 130 252 37:9 600 623 745 807 989 1112 1288 1854 1476 1603 1725 i8¢6 196-8 
Sat. .. 2663 2664 2664 2664 265°9 265°: 2649 2641 2633 2625 2618 B6l:1 2604 260°] 259°7 259°3 250-4 259°6 


Mesh, Vrish. Mith. Kat, Sim. Kan, Tul. Vrech. Dhan. Mak. Kum. Min. Asvn. Bhar. Kvrit. Rohi. Mrig. Ardb. Punar, Pash Asles. 
301. 60), 00, 120) 60 180 210 240 270 300 830 §=6880 1383 267 400 53:8 66°7 80°0 933 1068 126-0 


P Vy Aires ~ 
TABLE V-B.—GEOCENTRIC PLACES OF PLANETS pe ff 407 
V-B=cont. 7. 
> 
Mars, A.D. 1637—A.D, 1999; Mercury, A.D. 1645—A.D, 1999; Jupiter, AD. 1656—A.D. 1999; 4, 
Saturn, A.D. 1617—A.D, 1999—cont, a. 
> + 
180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 ‘~ 360. 4° 
O 8 O18 0 28 N 7 Noe NS 2? SDA Dale cD 27 Ja 6 Jal6 Ja 26 
3 } ¥ 6&6 £15 F 25 Mr 7 Mri? Mr 27 RON 
au ane ce sous 82:0 81°9 80°5 778 743 1803 70°7 67°9 65:9 652 659 67°5 10'2 * 73'45 277448 —_ es 
raatotcaeaia 16 206°1 200°3 203'2 2144 229°5 2461 263°7 281°0 297°2 3104 3178 315°9 3088 3080 3817°6 331°9 
gras ie 156°0 156°9 158:'7 160°2 161°7 162°8 1K3°7 164°2 1645 1645 1640 1634 1625 161°3 160°0 168°8 157°4 
Nee Onl 289°8 248°6 256'3 2620 265°0 2642 259°4 253'6 249°8 2503 254:4 260°7 2697 2781 2880 2485 309°3 
i 147°0 1481 1491 150°0 1505 161°2 1514 151°5 151°8 151°4 151°0 1607 1650°:0 149°3 148°5 147°3 147°0 1462 


? 


79]- ‘ OOK. Mr 6 Mr16 Mr26 Ap 5 
291°8 1984 205°3 212°3 219°3 2265 233-7 241°0 2484 1804 2559 2635 2710 2787 2865 294°2 3021 3099 817°9 325°6 


195 7 1326 185°3 1861 195°4 209°3 225°7 2430 26u-4 2768 2907 299°6 3001 2926 2899 297'1 810°1 327:0 345°3 
Tf4e3 17865 178'8 180°8 182'y 185°0 {86:9 188°7 190°2 1915 192°7 193°7 1942 1946 1946 J94°] 193°5 1926 191°4 
171°6 1840 196°6 209°2 221°7 2342 246:9 259°5 272°0 2846 297°2 309°7 8220 3843 8466 358°8 97 225 845 
1570 1581 159'7 160°4 161°3 162] 1630 i634 163°8 164:2 1641 1640 163°8 1682 1626 162:0 161°2 1604 159°6 
Oiah 0 i” O27 N- 6 N16 N 26 D 6 D116 “D 16 Ja 56 Jal5 Ja25 F 4 F 14 F 24 Mr 6 Mrl6 Mr26 Ap 5 
94°0 992 1039 1084 1121 1153 1173 1191 1197 1805 1189 116-7 113°7 109°8 106°0 103°0 1009 1005 101'2 103-2 
1703 1682 I7GL 189'4 2054 22255 2397 2585 271°] 281'3 283°9 2778 2729 277°5 289'6 3053 323:2 3841°6 359'8 
197 8 200° 2022 2044 067 208'3 2112 213% 2151 2171 218°9 2205 222°] 2232 2241 2249 2252 225:3 2249 
1274 1371 148°5 1585 1709 181°2 1931 2051 217-2 2293 2417 254°2 2665 2789 291°4 308°7 3162 3287 341-0" 
167°7 1689 170'L 171:°2 1722 1782 1742 1748 175°4 1760 1761 W762 1763 1759 1755 1751 1743 1736 1728 
0 e Base O28 No? N17 N 97D 7 oD 17D BT Ja G Jnl6 Ja26 F 5 F 15 F 25 Mr7 Mrl17 Mr27 apé6 
209° 5 2122 2192 2263 233°7 241-1 2495 255°7 263'7 1806 2715 2791 2870 2948 3027 38106 3184 3264 3342 342'0 
157°4 169% 1851 2020 219°4 2363 251°5 263:°2 268-7 263°7 257°0 2590 2694 2841 301:3 3195 4887°8 3655'2 105 
2225 2245 2265 228°5 2x08 283:0 285°4 237°5 289°8 242°0 2443 246°3 2484 2502 2520 2534 25483 2558 2566 
2085 2204 282°5 244'4 2561 267°6 279'1 290°4 301°1 311°3 3205 8286 3349 338°7 3839°0 3353 8292 3243 322-2 
1782 1794 1805 181'9 182:9 1840 1851 1858 1866 187*4 18775 187°9 1&8:2 1880 187'7 1875 1869 1863 186°7 
1102 1160 1215 126-7 131°8 1365 140°8 1444 147-7 1807 149°9 151°5 1517 1507 1483 1447 1412 137°5 1845 1330 
1645 1813 198°7 215°9 231°7 2446 251°6 2498 242°0 241-2 249°9 263° 2798 297°5 315°3 3:32 349°0 09 4'8 
249°4 (4509 252°5 2543 256:2 2583 260°4 262:S 265-0 267'3 269°6 272°0 2742 2766 2788 280°9 282°8 2848 2863 
153°4 1656 1789 1904 2029 215°5 2231 249 253°5 266°2 278'7 «2413 3040 8166 3289 °° 3414 343-9 63 186 
1885 1897 1909 192°1 193°2 1965 1955 1963 197°2 1981 1956 199'1 1996 1996 1996 1996 I09°0 1985 198'0 


=a Mr6 Mr16é Mr26 Ap5 
2202 2273 2348 2418 2492 2568 2644 2722 2799 1808 287°6 295°5 303-4 3113 8190 2269 8348 3425 3501 3579 


1777 «195 «2120 2258 2350 235'5 228'5 2245 2803 2434 259°2 2766 2944 3113 3278 8403 8464 3125 836°0 
280'3 280°7 281°5 282°7 2840 285'5 287°3 289'4 291°5 293-7 2959 2983 8006 302°9 305°4 38078 3/01 38124 3146 
183°8 177'4 172° 171'°8 1745 180°2 1879 197-2 2068 2174 2283 2389'8 251'3 268:1 275°0 2872 2993 311:2 3234 
* 1987 1999 ZOL-1 202°2 2034 2046 205°7 2067 207°7 208'6 209°3 2089 2106 2108 211l'u 211'1 2108 210°5 2100 
OR eo Oo aN. 6 N 16 N26 D368 pls Dp 26 Ja 5 Jal5 Ja25 F 4 F 14 F 24 Mr6 Mrl16 Mr26 Ap6& 
1243 1302 1360 1427 1474 1529 1682 163:0 1674 1809 172-4 1763 1799 1827 1846 1858 185°5 1839 1808 1773 
1918 2067 217% 220°7 2149 2093 2125 2237 2388's 255°6 2732.  290'6 3069 38205 8277 3260 818'8 3185 327°4 
3167 3160 315°7 3154 8169 3165 3173 218% 3201 8219 828°8 38258 8280 330°2 8325 3351: 3874 33898 3422 
190°) 203'l 215°3 2280 2405 252°7 265°1 2776 289-8 802'0 8140 38259 3887'6 349:1 O1 108 210+ 804 38°C 
208°6 2097 210°3 212°0 213°2 2144 2155 2166 217°7 2188 2196 2204 221°2 22175 2219 °222:°2 222°3 2223 221°8 
OF See Oc28 oN 7 Nol? Nt 20 oP Daye p27 Ja 6 Jai6 Ja26 F 5 F 16 F 25 Mr 7 Mrl? Mr27 Ap 6 
2375 2445 2518 2590 2665 2741 2816 2894 2971 1810 3048 3126 320°3 3827°9 3885°8 2433 850°7 358'2 By pees 50 
1993 2050 201'5 1944 1949 2045 2185 2348 2523 2628 2863 38004 309°3 309°7 3023 299°8 3807-0 320°4 337-0 
357°7 8553 355°0 353°7 352°8 352°3 352°0 352°L 352°5 3533 #544 355°6 3572 4i90 Ll 21 5'4 CBRE AG:O 
136°8 1486 160°8 17277 1851 197% 209°7 222'2 235°6 2474 26071 2728 2850 297°7 3810's °3827-0 835°3 247-- 0'3 
215°6 219°7 220°7 221°8 223:0 224°3. 2255 226°6 227°7 2288 2296 280°6 2381°6 282°0 232°5 2330 23881 2331 2331 
13870 1482 1493 155°3 161°3 1671 1731 1788 1865 1811 1901 1955 2006 205°'7 2104 2148 2189 2226 2258 2274 
187°5 1895 i773 1860 1984 2146 2315 249°0 265°6 280°6 2912 293°6 287'5 282°5 2875 2692 38152 3328 351'5 
3881 37:2 «86386°0 348 3833 3820 3I'7 29°7 288 283 282 284 289 298 309 3822 983 3856 387°7 
219°3 230°1 2394 247°9 255°3 260°1 262°0 260°4 255°6 250°2 2474 2488 2535 260°1 2691 2780 2881 2987 309°9 


2361 237°3 288°5 2395 240°5 2416 242°2 242°9 2436 2439 2441 2443 


Mr 6 Mrl6 Mr26 Ap5 
258°6 2652 2721 2791 286'3 293-6 301°9 3084 3157 1812 3231 3305 337°8 3452 352% 3599 68 13:8" 20s Sr 
1612 166°8 1787 1944 211°2 2286 2154 2607 272°4 277°2 2731 266°3 2684 2786 293°8 311°l 8292 847°7 sl 

Gahoe (oeeia Ss 703 | 72°76 > 71'S “70: 687 6F"7 66-4 651 641 685 632 681 635 640 650 661 
24775 = 260°L =272°7 285°2 2973 410°3 322°6 33848 3472 3593 104 23:0 84:9 


228°6 229°3 230°6 2316 23828 2340 2351 


1722 184°7 1973 203°8 2223 2848 

2887 23896 2405 2414 2425 2436 2448 2460 247°2 248°3 249°4 250°4 251°5 2524 258°3 26541 2545 2549 255°3 
Oop eet oly NN. 6 oN 16 ON 26° Do G3 D165 D. 26 Ja 5 JalS5 Ja25 F 4 F 14 F 24 Mr 6 Mrl6 Mr26 Ap 6& 
1494 155°7 161°8 1683 1744 180°. 1870 19%1 1993 1813 2055 211°8 2180 2241 2302 2362 2423 2480 2538 2594 
159-0 1732 190°7 2080 225°3 241:0 2548 260°7 258°7 2512 250°7 2589 2780 2897 38075 3825'S 843'4 859°2 112 
103°5 1047 1056 106-4 1067 1069 1066 1059 105'1 1089 1026 1013 999 987 976 967 9964 60 963 


k 87°2 1485 1586. 1710 1816 1935 205°5 217°7 229°9 242°2 2547 2671 2794 292:°0 3043 3168 3243 3416 
oad. 5 258'1 2592 2604 2615 2624 2633 2643 2649 2665 26671 


2491 249°8 250°6 251'3 2524 253°4 2545 255°7 2569 


Soo te O 28 WT N17 N27 D7 Dy DD a7 Ja 6 Jal6 Ja26 F & F15 F 28 Mr7 Mrl7 Mr27 Ap 6 
291-1 295°6 3007 3060 311° 8179 3241 3306 3369 1814 3434 3500 3566 3'2 98 15°5 23'0 207 862 39=42°7 
169°8 186°5 2048 221'2 235°0 2440 244°4 237°1 233°7 239°9 252°7 2684 286°0 3089 3217 3377 3507 3565 353°6 
1300 131°7 1334 1348 1362 1871 1378 13883 13883 1381 137°6 1266 1355 1842 1382°9 131 ‘5S 1803 129° 2 128 
209°0 2208 2828 2448 2565 2679 279°4 2905 301'L $11'2 320°0 3277 38336 333°6 336°0 331°8 3260 8220 8208 
2597 2602 2608 261°4 262°4 2634 2644 2656 2668 267°9 2690 2703 271'4 2725 2735 2746 2764 2761 2768 


Mag. P. Phal, U. Phal. Haste, Chit. Syati, Visa, Anur. Jyesh, Mula. P. Ash. U. Ash. Srav. Dan. Satab. P, Bhad. U. Bhad, Revati, 
183°38 1467 1600 1733 1867 2000 2183 2266 2400 2533 2667 2800 2933 306°7 8200 333'3 846°7  —-360°0 


93-a 


408 


TABLE V-B.—GEOCENTRIC PLACES OF 


PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


Day of I. S.Y. © 10 20 30 40 52 60 70 80 90 100 110 120 130 140 150 160 170 
Rng. date .. Ap 1l Ap 2L My 1 My 11 My 21 My 31 Je 10 Je 20 Je 80 Jl 10 J1 20 J1 30 AuQ9 Au 19 An 29 §8 § 18 S 28 
1814 Mars... 463 527 593 657 722 786 85:0 914 973° 1042 1106 1168 1232 1296 1360 1423 148°7 155°2 
Merc. $49°3 346°3 353°1 G7 238 423 614 800 97:3 1118 1205 1195 1120 1106 1191 1325 1491 #665 

Jup. 128-0 127°7 127°7 127 1285 1293 1804 181°8 1334 135°1 187-1 189°] 14)°2 143°2 1453 1477 1496 152-0 

Ven. 8239 828'3 3350 343°3 352°7 25 121 237 849 463 579 69°5 8°38 929 1049 11771 1293 1416 

Sat. 27771 277-4 2776 2778 2775 2772 2769 2762 2755 2748 2741 2733 2725 2719 271-4 2708 2707 2707 

1815 Mars ... 2858 2927 299% 38068'4 313°1 319°7 3262 3325 3385 3444 3496 38542 3582 15 3°6 4'4 39 2°0 
Merc. ... 3328 345'0 13 196 385 575 751 904 1009 1022 954 921 986 I111°5 127°7 1452 1652 180°6 

Jup, ... 16l4 1603 1594 1595 1581 1581 1581 1588 1596 1606 1619 1635 165°3 167-1 169°) 1712 1732 1753 

Ven. 255 376 496 616 737 853 96 108% 1195 180° 141°2 151°1 1608 1694 1767 1823 185°0 1842 

Sat. 2881 288+ 288S 2893 2891 289°0 2889 2883 287°7 287:2 2864 285°6 2849 2842 2835 2828 282:5 282°3 

Eng. date ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19: Je 29 J19 JL19 J129 Au8 Ani8 An 28 87 S17 §S 27 
1816 Mars .. 61:0 672 731 (792 853 914 976 1038 1100 1163 1224 1288 1351 1415 14779 1542 1608 167:3 
Mere. .. 3390 3568 155 345 6526 687 803 843 785 733 784 904 1062 1238 141°8 159°8 1762 189-7 

Jup. 195°5 193'°2 1930 191°6 1904 1893 188% 1882 1882 1884 1888 189°7 1900 191°9 1942 1952 1971 1991 

Ven. ... 3304 3425 3547 71 #193 315 433 560 681 806 92°6 1050 1169 129°5 1417 1642 1667 1789 

Sat. 2989 2995 3001 300°7 300'°8 300°9 301°0 3006 3002 2998 299'1 2984 297°6 296'8 2960 2953 2949 294-4 
Eng. date .. Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 30 Ji 10 Jl 20 F130 Au 9 Aul9 Au 29 S88 S18 S 28 
1817 Mars 3052 32127 420°3 827-7 3353 342°7 350rl 857-2 42 11°92 178 243 306 36% 42:2 47:3 52°0 55:2 
Mere... 3529 116 299 466 596 652 611 548 579 65°7 844 101°8 120°] 135°3 155°0 170°2 1802 181°6 

Jup. 2292 2285 227'5 226°5 225°2 2238 222°5 221°3 2203 21975 2190 2188 2191 219°5 220°4 221°5 2229 2243 

Ven. 416 464 483 466 41°7 360 305 330 366 4381 509 599 6983 802 908 1021 1135 125°4 
fat. 809°8 310° 811°3 3122. 3126 3129 3132 813°0 3128 312°6 312:0 3114 3107 38099 309'1 3082 3076 307-0 

1818 Mars 7710 823) «6 877) = 934 91 «108-7 «+1106 1166 1225 1287 13848 1410 147'4 1537 160° 1666 1721 179-7 
Mere. ... 73 243 381 457 433 361 37:3 47:0 620 796 981 1164 1343 149°9 161° 165°7 1607 154°4 

Jup. 2612 2615 2617 2614 260° 2600 258°S 2576 256°3 2049 253-7 2526 2518 251'1 251°0 251°2 251%. 252-2 

Ven. 76 #4198 321 445 567 689 981°0 92'9 1051 117°0 1289 1409 1526 1642 175°9 1873 1985 209-4 

Sat 820°8 3218 322°7 323°7 3243 3249 325-4 325°5 325°5 325°5 325°0 3245 38240 323:2 3224 3217 320°9 3202 

1819 Mars ... 323°0 330°8 3386 3463 853°8 13 8:9 162 23:4 30:4 87:4 442 61:0 57°5 63:6 60-7 75% 81:4 
Mere. ... 166 256 25:0 180 166 253 399 571 756 943 1124 1289 142°2 1484 145°8 1884 1866 1483 

Jup. 291°0 292°6 2937 2947 2954 2955 295 2954 2944 2985 2922 29608 25894 2882 287-1 2862 285°4 285:°0 

Ven. ... 316°1 3274 3839°0 350°8 28 147 265 884 6504 626 745 867 987 113:1 1232 1856 1481 160°4 

Sat. ... 832°1 333°2 3343 3354 3262 337: 3537°8 338°0 3383 3885 388°3 338'1 337°7 3370 3367 2856 38848 334:0 

Eng. date ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19 Je 29 Ji9 JL19 Jl 29 AnS AulS Au 223 S77 S17 8 27 
1820 Mars . 959 996 1040 1058 1138 1190 1246 1300 1359.-2488 147°7 1540 1602 1665 172 179°4 186°3 192°9 
Mere. ... 70 05 3857°0 33 78 343 52°F 71:7 90% 1075 1278 130% 12977 1226 12u9 1289 1422 1586 

Jup 3196 8216 323°6 3256 3271 3285 329°7 330°5 330°9 3311 381:0 339°5 329°7 328°7 3274 3260 3246 323-2 

Ven. 412 525 636 741 840 93:5 1017 1085 113°0 1145 1123 1063 1011 982 988 1032 109°6 117°7 

Sat. 343°4 3446 34583 38471 3481 349°0 350°0 3506 3512 351°6 3516 8516 2515 351:0 3505 349% 349°1 848°3 

Eng. date ... Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 20 Je 89 JlL10 J1.20 Ji 30 Au9 Auni19 Au29 S88 $18 S2 
1821 Mars ... 339°9 3847°7 355°3 30 106 180 253 326 39S 469 536 604 671 737 %8SO1 863 92:6 986 
Merc. ... 3283 343:0 8555 118 299 489 678 861 1008 lli‘L. 113°0 1062 102°8 108°6 121°2 1876 1552 1727 

Jup. 347'5 349°9 852°2 3545 356°6 3858'S org 2°6 41 5'5 65 73 75 77 73 68 58 4°6 

Ven. 848°2 12 137 268 3885 596 629 752 873 95 1118 1240 13861 1482 1608 1730 1851 1972 

Sat. 355°1 356-4  357°7 3590 O1 1's 2°4 3°1 39 4°7 49 5°2 bie 51 48 4°4, 37 3:0 

1822 Mars ... 1203 1218 1203 1274 1812 1855 1404 1454 1508 1564 1623 168°] 174-4 180°6 1872 1937 2004 207-8 
Mere. ... 333°8 3492 70 8256 446 632 788 911 949 895 842 889 1006 L162 1835 151°5 1693 185°5 

Jup. 448 172 196 220 244 268 291 814 336 854 875 39:1 406 418 27 435 438 43:7 

Ven. 822°5 8275 33846 3431 352:°7 27 125 241 853 468 584 700 81:8 935 1055 1177 1299 142-7 

Sat. 70 83 96 109 121 134 147 #156 166 176 %I81 187 192 192 191 100 18% 80 

1823 Mars 3559 $3 110 184 25°7 30 403 473 543 617 681 748 814 879 948 1006 1068 113° 
Merc. ... 344°7 30 220 40% 571 701 71 ‘(723 659 682 791 945 1119 1801 1481 1651 179°6 iene 

Jap. 427 449 470 492 614 539 562 585 609 632 655 676 696 71:3 73:0 i270. {61 oi: 

Ven. 21 882 502 6238 742 858 973 1088 1199 1808 141°4 3512 1606 1689 175°8 180°7 182° 180°8 

Sat. .. 192 205 21:8 23:2 245 258 272 283 295 306 313 2391 328 831 3834 336 333 39:9 

Fng. date ... Ap 10 Ap 20 Ap 30 My 10 My 20 My 30 Je 9 Je 19 Je 29 J19 JL19- J129 au8 Au 18 An 28 27 
1824 Mars 1560 1589 1581 1586 1550 157-6 1603 1649 1692 1741 179° 185°0 1908 1971 203-3 es O18 754 
Mere. ... 359°8 17 6 347 488 565 548 476 477 577 736 898 1082 1265 1412 1596 17L'2 175-4 170-0 

Jop. 709 72°% 74:0 75°8 778 6799 §=820 842 866 889 911 935 $57 9880 10600 1021 103°9 105°7 

Ven. 331'0 348°2 855°2 77 199 821 444 666 687 $13 933 1056 11 79 1807 142-2 1548 1673 1795 

Sat. 316 329 B42 355 869 «B82 49H «408 «421 «4483 «444 «454 465 «(GD OATS OOS OAT 

Eng. date ... Ap 11 Ap 21 My 1 My 11 My 21 My 31 Je 10 Je 2 Je 80 J110 Jl 20 Ji 30 Au 9 Aul9 Au 29 § 

ee I'l 185 257 829 401 472 641 60 679 [48 G19. 879 644 1009 Joye Glee eu est 
¥Merc. ... 123 273 87h «B64 292 «27° «863 60878 85'7 1044 1225 1389 1521 1879 1558 1482 1494 
Jap. 100°7 LOLS 1021 1081 1045 1059 1073 1098 111-7 1188 1160 1181 120-3 1226 1247 1970 1992 iste 

Ven. 40°7 449 45°09 43'S 880) 8268 = 88:0 814857 426 507) «598 «699 OBS? 1025 1140 125°9 
F Sat. 444 467 470482 495 Oe 21 B84 BT) OG] SOB COBRA O5OG 604 611 GID G21 624 
Mesh. scien Mith. san hess Kan. Tul. Vrach. Dhan. Mak. Kum. Min. Asvn. Bhar. Krit. Rohi. Mrig. Ardh. Punar, Push. Asles. 
30 60 =. 90 120° 150 180 210 210 «8270 §= 800s 880 360 183 «6267 «400 533) «8=6aT S80) 9B «106-7 120°0 
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V-Beecont. 


TABLE V-B.—GEOCENTRIC PLACES 


Or 


PLANETS 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999 ; 
Saturn, A.D. 1617—A.D. 1999—cont. 


200 210 220 230 240 250 260 


180 


08 
1616 
1843 
154°2 
1539 


2706 


01 
196°2 
177 5 
179°9 
282°0 


O07 
173°7 
197°2 
201°2 
- 1915 
293°9 


08 
59'5 
1748 
2261 
137°3 
306°4 


186°3 
157-6 
253'3 
219'9 
819°4 


86°83 
1629 
2849 
172°9 
333°2 


oO7 
199°8 
1760 
322'2 
1273 
347 5 


190 


018 
168°0 
201°0 
156°3 
166°2 
2710 


357 2 
208°6 
1799 
1739 
282°2 


O17 
180°4 
196°4 
203'4 
203°7 
293 9 


0 18 

62:0 
1706 
228:0 
1491 
306°2 


-193°1 


168°4 
2546 
230°0 
3191 


911 
179°3 
2853 
1854 
3326 


O 17 
206-7 
193°5 
321'3 
1373 
346°7 


O 18 


109s - 


2055 
2-0 
221°2 
15 


221°2 
206'6 
42°6 
166°8 
165 


124°9 
1840 
78°2 
170°5 
3i°3 


a a Wy 4 
237°5 
1671 
108°7 
204°4 

470 


O id 
138'3 
172°2 
135°0 
149°6 

62°2 


O 28 
1746 
215'8 
L584 
179°4 
271°4 


355°3 
2140 
181°9 
170-0 
282°4, 


O 27 
1871 
188°9 
205°4 
216°2 
294'0 


O 28 

63°4 
176°2 
23.0 
161°3 
306°0 


200°0 
183°2 
256 3 
2391 
3187 


N7 N17 
180°8 187°5 
2266 329°C 
160'4 162°1 
1911 2036 
2719 .272'8 


854-8 
203°4 
186°3 
173°4 
283°5 


3545 
2105 
1842 
1700 
282'8 


N 6 
193°6 
187-1 
207°6 
228°6 
2940 


N 16 
200°5 
194°8 
209'8 
24171 
2945 


N 17 

62°6 
203° 4 
234°4 
185°7 
306°2 


N7 

63'7 
188'0 
232"1 
173'3 
303'8 


213-9 
217'3 
260°0 
254°3 
318°4 


206°8 
199°9 
258°0 
247°2 - 
3182 


102°4 
230°3 
288°2 
222°9 
3314 


992 
213°9 
286'8 
2104 
831°5 


N 6 
220°9 
224'9 
320°4 
158°7 
345°2 


N 16 
228°0 
235°5 
320°6 
172 
3448 


N7 
120°1 
224°0 
359°2 
2452 
359 8 


N17 
1248 
219°1 
358'2 
256°9 
359°2 


243°2 
i96°2 
39'0 
204 2 
141 


235'6 

198'0 
40": 

191°7 
148 


141°6 
197°3 
776 


136°2 
185°3 
781 
1683 
303 204 


N 6 
2521 259'5 
1924 209-1 
1105 
229°2 
459 


ba et 
150°3 
206°0 
138°3  139°7 
173°9 
6L4+ 


N 27 
194'0 
223°5 
163°8 
2162 
273°7 


3562 
204'0 


188°4 . 


1796 
284°9 


N 26 
207°3 
207°7 
212°2 
253'2 
2951 


N 27 

60°2 
2204 
236'°5 
197°9 
306°5 


221°0 
2344 
262°0 
257'9 
3185 


104°7 
2443 
289°5 
235°4 
3313 


N 26 
235°2 
233°2 
321°0 
182°0 
3445 


N 27 
129°0 
211'2 
357°6 
268°3' 
358°6 


250°5 
203°9 
37°3 
2168 
134 


1468 
212°6 
76°7 
179°1 
28°7 


N 26 
267°2 
226 4 
1112 
253°8 

44°2 


N 27 
161°8 
239°7 
140°9 
198°5 

60°0 


N7 
200°6 
218°9 
3165°2 
228'8 
2745 


358'4 
2133 
190°3 
187-6 
285°0 


D6 

2141 
223'7 
214'2 
265°7 
295'7 


D7 

57°4 
237°8 
233'9 
210°3 
306°9 


228°0 
230°3 
264'0 
259°0 
318°7 


106'0 
253°1 
291°3 
248 1 
3312 


D6 
242°6 
232'8 
321°9 
193°9 
344'2 


D7 
132°7 
213°2 
357°0 
279°6 
3581 


2581 
Zr 0 
36°4 
220°4 
12:7 


1517 
229°3 
75 6 
187°4 
27°8 


D6 
2748 
243'6 
110'9 
266'3 
43°3 


07 
167'3 
253°4 
141'7 
210°9 

59°2 


Di17 

207°1 
221'8 
166'5 
241°4 
275'4 


15 
2276 
192°0 
197-0 
286'0 


D 16 
221°0 
241°0. 
216'4 
2781 
296'7 


D 17 

54°1 
254'8 
241-1 
222°8 
807'8 


235°3 
263°0 
266'3 
255° 4 
319°3 


106 1 
253°4 
293°1 
260°7 
331°7 


1) 16 
2511 
227°1 
323°0 
206°0 
3444 


Das 
135°7 
222-7 
357'0 
290°6 
353°0 


265 7 
2330 
35:0 
242°0 
123 


156°4 
246" 
742 
1969 
27'2 


D 16 
282'4 
259°5 
1105 
2726 

42°6 


D 17 
172°8 
262°4 
142°2 
223°4 
§8'°4 


D 27 
213°8 
232'8 
167'5 
254°2 
2763 


51 
243°7 
193°7 
206'9 
287°1 


D 26 
2280 
258°5 
2186 
2903 
297°7 


D 27 
513 
270°1 
24.3°4 
36°0 
308 6 


242°6 
270°5 
268'5 
2519 
3199 


105°0 
246°1 
295°2 
273°4 
332 2 


D 26 
257°6 
230°8 
3244 
218°2 
344°7 


D 27 
138°0 
237'0 
3572 
3011 
358'0 


273°3 
250°2 
84°83 
2548 
12°0 


160°6 
2641 
730 
207°0 
26°7 


D 26 
290°2 
272°4 
109°8 
290°9 

41°9 


W227 
1788 
262°4 
142°4 
2314 
57°6 


1815 


1816 


1817 


1818 


1819 


182¢ 


1821 


1822 


1823 


1824 


1825 


1826 


May. P. Phal. U. Phal. Hasty. Obit. Syati. Vis. Anur, Jyesh. 
a 223°7 240°0 


1333 


146°7 


160°0 


173°3 


1867 29090 2183 


270 280 290 


Ja6 
220°4 
247°8 
168°1 
2668 
277°2 


92 
261°6 
195°3 
217°6 
2881 


Ja 5 
235'2 
275°2 
220° 


302°5 _ 


298'6 


Ja 6 

49°5 
282°1 
245°5 
248'0 
809°5 


250°0 
267'9 
2709 
246'8 
320°6 


192°3 
243-0 
297°4 
285'8 
332°7 


Ja 5 
265:°2 
242 0 
326'0 
230°5 
345'0 


Ja 6 

189°2- 
253°4 
357°8 
311°0 
358 0 


281°2 
267°7 
33°5 
267°5 
117 


1642 
279°4 
78 
217°8 
26'2 


Ja 5 


298°0 ° 


279°4 
108°8 
303°0 

41°) 


Ja 6 
183'5 
255'2 
142°3 
248'6 
58°7 


Mala, 
2353'S 


Ta 16 
227'1 
265'1 
1638'5 
279°4 
2784 


136 
279°2 
196°3 
228°7 
289°3 


Ja 15 
242°2 
290°U 
222°3 
3145 
299°8 


Ja 16 

48°7 
286°5 
QA7°x 
260°7 
310°6 


257°8 
260°5 
273°1 
245°0 
321°7 


98°8 
249'1 
299°: 
298°4 
333°6 


Ja 15 
2730 
2473 
327°7 
24.2°7 
B45°7 


Ja 16 
139°6 
2710 
858°7 
319°5 
358'5 


288'9 
284'5 
332 
280°0 
120 


167°6 
291°4, 
70°5 
239°0 
26°1 


Ja 15 
305°8 
2773 
107°7 
314'9 

40'9 


Ta 16 
188° 
252°0 
141°9 
261°3 

56°2 


P, Ash. 


2567 


Ja 26 
2340 
282°9 
168'7 
291'°9 
279°6 


18°6 
295'8 
197°3 
240°2 
290°5 


Ja 25 
249°4 
300°7 
2241 
326'3 
301'0 


Ja 26 
49°5 
282°1 
249°9 
273°4 
811°7 


264'9 
260'0 
275°4 
24,7°4 
322'8 


95°1 
262°0 
301'9 
310°9 
3845 


Ja 25 
2807 
274-4 
829'7 
255:2 
3464 


Ja 26 
138°2 
288'8 
859'9 
3269 
3591 


296°9 
209°5 
32° 
292'5 
14°2 


1700 
296'3 
695 
240°5 
20°1 


Ja 25 
313°6 
270°1 
106°4 
326°7 

406 


Ja 26 
193°1 
258°6 
141°2 
274°0 
65°6 


300 


FS 
24.0°7 
300'2 
168-6 
304°7 
280°7 


23'9 
309°9 
198°1 
2518 
291'8 


F 4 
256°7 
303°3 
225°6 
338'0 
302'1 


F 5 
51°] 
73°8 
251'9 
285°6 
312°8 


272°5 
268°4, 
2778 
252°6 
323°8 


91°6 
2780 
8042 
323'2 
335°3 


F 4 
2884 
292°2 
8318 
267°6 
847-2 


F5 
135'5 
305°5 

1°4, 
332°3 
359°6 


304°8 
310°3 
33'5 
305°3 
12°5 


1716 
292°0 
68°6 
252'2 
26'1 


EF 4 
321°4 
269'2 
105'0 
338°4 

40°3 


F.5 
197°5 
274'5 
146°1 
286'3 

55'L 


310 


F 15 
247°5 
316°6 
167'9 
317°1 
281°8 


29°2 
319°4 
198°7 
263'5 
293°0 


F 14 
264'0 
296°9 
2261 
349°4 
303°3 


F 15 

53°7 
2781 
258°9 
2984 
3140 


2801 
282°4 
2801 
259°6 
325'0 


889 
295°7 
306°7 
335°4 


3365 - 


F 14 
296'3 
809°9 
334°0 
280'0 
318°3 


R15 
132°2 
320°0 
3:2 
334'5 
06 


312°6 
3131 
34°3 
3177 
13°4 


L71°7 
285°5 
68'1 
264'0 
26°7 


F 14 
329°2 
278°3 
103°9 
349°7 

40°6 


F 16 
201°4 
287°5 
189°0 
299°0 

55'1 


320 


330 340 350 


Mr7 Mril7 


261°2 
3881 
165'9 
342°0 
284°1 


268°4 
336 6 
1647 
354'6 
285°2 


Mr 6 

40'3 
313°2 
168°5 
287°8 
295'°3 


4,6°2 
3101 
1981 
299°9 
296 3 


Mr 16 
286'2 
809'0 
229°3 

20°9 
307°0 


Mr 6 
278'8 
297'3 
228°8 

10°9 
305'8 


Mr 7 

60'6 
303'5 
2Q57°+ 
323°6 
816°5 


Mr 17 

648 
320°9 
258'8 
335°9 
317°8 


295°S 
317°3 
2846 
277°9 
327'5 


€03°4 
335°6 
2866 
2283 
328'8 


Mr 6 

87°6 
331°6 
8113 
3598 
338'9 


Mr 16 
&8'8 
847°9 
313°7 
re EA 
340-2 


Mr 6 Mr 16 
31271 3200 
340°1 348 4 
338°7 3$41°1 
317'4 
3518 


342°7 
149 


3552 
131 


Mr 6 Mr 16 
168°5 165°1 
298'4 $813°4 

68'l 685 
288°3 300°4 
27°9| 289 


Mr € 
344°6 
309 0 
101°7 

10°9 
41°2 


Mr 16 
$52°1 
327°3 
101°1 
20°8 
42°0 


Mr 7 
207°4 
323°5 
1386°5 
3242 

55°1 


Mr 17 
209°2 
B41°S 
135°1 
336°6 

55°7 


Mr 27 
275°1 
$29°1 
163°4 
69 
2861 


Mr 16 Mr 26 


52°0 
317°0 
19771 
311°7 
297°4 


Mr 26 
293°7 
3253 
229'5 
30:1 
808'1 


Mr 27 

69°5 
339°3 
259°9 
348°4. 
319°0 


3112 
853°4 
288°5 
299°0 
330'1 


Mr 26 
911 
10 
316°1 
23°5 
341°5 


Mr 26 
327°8 
347°2 
343°6 
329°9 
353°1 


Mr “7 
1201 
820°2 
115 
319°6 
4°9 


56°4 


409 


56°9 


U. Ash. Srav. Dan, Satab, P. Bhad, U. Bhad, Revati 


2800 2985 


306°7 


320°0 


3333 


346°7 


33:0 


410 


Day of 1.8.Y. oO 10 
Eng. date ... Ap 1l Ap 21 
1826 Mars ... 2090 206°9 
Merc. ... 157 18°0 

dup. 132°6 = 182'1 

Ven. 82 204 

Sat. 67°4 = 68° 
1827 Mars ... 269 32°09. 
Mere. ... 354° 3848°8 

Jup. 1661 1649 

Ven. 816°4 327°8 

Sat. T0722 TGs 

Eng. date ... Ap 10 Ap 20 
1828 Mars ... 250°8 2548 
Mere. ... 332°5 343°8 

Jup. 200°1 198°9 

Ven. 416 62°8 

Sat. 84:2 85:0 

Eng. date ... Apll Ap 21 
1829 Mars ... 40% 471 
Merc. ... 837'5 354°9 

Jup. 233°7 + 232°5 

Ven. 349°1 1:9 

Sat. 98:0 984 

1830 Mars 277°3 £838 
Merc. ... 850°7 96 

‘up. 265'2 2659 

Ven. ... 821'1 826°7 

Sat. 111°8 112°0 

1831 Mars ... 553 61:4 
Mere, 56 22°8 

Jup. ... 295:0 296°6 

Ven. 267 388 

Sat. ... 125°7 125°6 

18382 Mars ... 297°7 305°1 
Merc. ... 157 268 

Jup. 823°3 325°5 

Ven. .., 8816 3843'S 

Sat. 139°5 138971 

1883 -Muars .... 706 76:2 
Merc. 10°4 a3 

Jup. 3510 353°4 

Ven. 39°'8  43'4 

Sat. 153°1 162°5 

1834 Mars ... 816°2 3239 
Merce. ... 841°6 3438:°3 

Jup ye a CY 2 

Ven. 8:8 Z21°1 

Sat. 1664 165°7 

Eng. date .. Apll Ap 21 
1835 Mars Si. = US8 
Mere. $331 347°6 

Jup. 46°4 48°5 

Ven. 316°7 328°2 

Sat. 1794 1786 

1886 Mars 3333 3412 
Mere 842°6 u's 

Jup. 750 ‘63 

Ven 420 631 

Sat 192°0 191°2 

1887 Mars 109°7 1123 
Merc 857°1 15'°4 

Jup 1050 105°4 

Ven 349'°9 2'6 

Sat. 2043 203'5 

18388 Mars 848°7 3857°4 
Mere. 10°9 26'6 

Jup 1371 186-4 

Ven 819°7 325°9 

Sat. 216'2 215°5 
Mesh. Vrish. Mith. Kat. Sim 
0 60 90 120 150 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


20 30 40 £50 


My 1 My 1l My 21 My 31 
2041 2009 1977 195°8 


11°3 “io 24°. 278 
182;0 132°0 1824 133°2 
82° 45° 67'S 69°56 
597 6GO8 62:1 638-4 
398 469 53:6 605 
853°3 5:9 22:0 40°2 
1638 1629 162°3 162°2 
839°5 = 351°3 3°3 15°2 
W252 73h 747 759 
Ap 30 My 10 My 20 Mv 80 
2584 261°2 263'1 264'1 
$59: 317°4 -86°3) = 552 
198% i962 1951 1941 
638 743 840 93:3 
85°7 86:3 874 885 
My 1 My 11 My 21 My 31 
53°7- 60°3 67:0 735 
13°4 323 50°38 67°5 
232°0 281°3 230°0 2287 
143 266 591 §12 
988 $93 1003 101°2 
290°'1 2965 3025 3085 
280 452 594 67°2 
2669 266°0 265°7 265°0 
3384°2 342°9 352°6 29 
LIZ1 = 112°3) 1131 «1138 
677 739 800 86'4 
87°77 47°71 47°77) 40°6 
2979 299°0 300°1 3¢0°3 
507 627 T47 863 
125°4 1253 1258 1263 
3125 320°0 327°2 334°'3 
29:1 22°0- 18:9 26:2 
827°6 329°5 3831:2 382°8 
355'8 8:3 20°5 32:7 
138°7 1385 138°7 189°0 
SI-92. 87:7 = 98:5~ -99:4 
359° 42 164 = 32°4 
355'8 3582 0'4 2°6 
4355 400 3843 29:2 
1520 1514 1513) 1514 
831'7 389°2 8469 3544 
3546 wo 21'°7 466 
236 260 284 308 
33°38 45°7 679-702 
1650 1644 1641 1638 
My 1 My 11 My 21 My 31 
97°2 102°5 107°8 1133 
5'0 23°38 428 61°83 
d0°6 52°8 64°8 = 57°4, 
840°0 351°9 3°9 15°8 
177°8 1771 1766 176-2 
84189 3566 Vo Rec lh lg 
19°7 ad'4 55°7 700 
779 796 81°5 835 
640 745 889 90:1 
190°'4 1896 189°:0 1885 
1157 1198 1241 1289 
pb Te 48°2 579 59°0 
106°0 107:0 1082 109°6 
10. 2778 396 = 618 
2027 202°0 201°3 200°6 
48 12% 199 274 
87°6 40°1 §3°9 30'0 
136°1 136°1 °186°4 187:1 
333'8 342°7 852°6 $°1 
2148 214°0 213°2 ¢12'4 
. Kan. Tul, Vrach. Dhan. 
180 210 240 270 


TABLE 


every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999 ; 


120 130 140 150 160 170 


AuQ9 Aul9 Au 2S sis 8 28 
2129 2181 223°9 236'3 242°9 
140°4 1389°9 1383°0 188°7 15k0 
1444 146°5 148°6 1530 1535°2 
153°] 164°6 176°4 1988 209°7 

726 %36  “745b 760 76°4 


and Saturn for 


100 


Jl 20 
203°8 
17:7 
140°4 
129'4 

701 


110 


J1 80 
208°1 
131°8 
142°4 
141°4 

71:3 


70 


Je 20 
195°9 
63°1 
135°5 
93°5 
66'0 


90 


J1 10 
200°4 
101°2 
138°6 
117°5 

68'8 


132'2 
147°0 
176°6 
148°7 

89'3 


138°5 
164% 
178°8 
1610 

90°1 


1131 
312°9 
170°6 
1117 

86°3 


119°5 
118°6 © 
1725 
1239 
87'4 


100°2 
123°3 
167°1 
87'3 
83°8 


92:8 
121°4 
165'6 

76'2 


82°5 


104°6 
116°8 
1628 
99°3 
85'2 


739 
73°0 
162°4 
39:0 
78°5 


87-1 
110°9 
164°4 

63'2 

812 


S$ 27 
270°5 
178°6 
2.26 
117°4 
103'2 


$17 
265°7 
161°0 
200°6 
109°2 
1022 


Ji 19 
255'5 
100°2 
192°8 
108°9 

948 


Au 18 
255'5 
130°6 
195'8 

95°9 
98'8 


Je 19 
262°5 
89°7 
192°6 
107°6 
90'8 


Jig 
257'9 
105°6 
192°5 
1121 

93°5 


J1 29 
253°9 
94°9 
193°é 
102°5 
96°1 


Au 5 
254°2 
99°} 
194°5 
97°9 
97°5 


Au 28 
2580 
125°9 
197°3 

97:3 
100°'1 101°3 


Je 20 
86'6 
87:0 

226'2 
75'9 

103'2 


§ 18 
14471 
1741 
226°5 
185'6 
114°5 


J1 10 
99°4 
G67 

224°2 

100°1 
105°6 


Ji 20 
105°S 

789 
223°5 
112°5 
107:0 


J1 30 
112°2 

89°5 
223°2 
124'6 
108°3 


Au 9 
1187 
1040 
223°2 
1386°7 
109°6 


Au 19 
125°0 
121°7 
223'6 
148°8 
110°9 


Au 29 
131°4 
189°8 
2244 2254 
161°3 
112°1 


8 28 
1505 
189°1 
2279 
197°7 
115°6 


819°4 
58°7. 
262'8 
24°4 
115°5 


328°6 
69°4 
260°2 
47°2 
eB ura 


332'4 
S27 
268'9 
589 
1190 


3349 
99°8 
207°7 
70°5 
120'3 


336'3 
1180 
256'8 

82°3 
121'4 


3362 
136°4 
256'0 

940 
122°8 


335°0 
143°5 
255°7 
106°1 
1241 125°4 


330°2 
180°7 
255'8 
130°5 
126°6 


328°4 
(1845 
256°5 
142°8 
127°8 


98°9 
46°4 
300°0 
109°2 
127°7 


180°4 
132°4 
295'1 
160°4 
133°1 


1114 

776 
298'7 
181-1 
129°4 


117°9 

961 
297°7 
141°6 
130°6 


1241 
1144 
296°4 
151°2 
131°8 


136°8 
148°6 
293°8 
168°4. 
134°4 


14371 

161°7 
292°6 
174'8 
135°7 


—155°9 
165°2 
290°6 
180°2 
1351 


162°5 
1579 
290°0 
177°4 
139°3 


348'5 
550 
335'0 
57°2 
139°8 


21 
92°0 
3361 
S818 
5 1412 


8°4 
110°4 
336°3 
93°9 
142°3 


14°6 
1275 
335'8 
106°2 
143°3 


20°2 
1418 
335°2 
1185 
1445 


25'8 
149°9 
334°2 
130°7 
145°7 


30°7 
149°7 
333°0 
142°7 
146°9 


33°4 
140°5 
330°3 
167°9 
149°5 


41°0 
148'0 
3289 
180'1 
1508 


1115 
69°4 
65 
29°8 
1518 


117°6 
88°5 
8:2 
348 
152°4 


123°7 
105°3 
9°77 
42°1 
Lsz's 


129°9 
121°2 
10°9 
505 
153°7 


186'2 

131°9 
118 
59'y , 

1546 


142°5 
183°4 
12°4 
70°0 
155°6 


148°9 
126°9 
12°7 
80°6 
156°7 


155°2 
122°9 1287 
12°5 
916 
157'8 


1682 
141°0 

115 
1145 
160°3 


1748 
1566 

10°4 
126°4 
1616 


91 
#3'6 
35°5 
94:1 

163°8 


16°4 
99's 
37°6 
106°1 
164'0 


23'S 
1119 
39:7 
llsl 
1643 


30°4 
116°2 
41'6 
129°9 
165°1 


37°3 
110°9 
43°3 
141°9 
165'9 


43°7 
105°1 
45°0 
153°6 
166°6 


50°8 
108°6 
45°2 
165'1 
167°7 


Aulg 
161°'5 
1145 

751 
112°3 
178°4 


561 
120°5 
47°3 
176°9 
168°8 


67°7 
152°8 
48°5 
199°1 
WA gel 


72°8 
170°5 
48'6 
209°9 
172'3 


S 28 
187-7 
188:7 

81:2 
1616 
182'6 


Je 20 
1246 
91'3 
62°1 
395 
175:°7 


Je 30 
18u'6 
976 
64°4 
61°6 
175'8 


Ji 10 
136°6 
94°4 
668 
63°'8 
175'8 


J1 20 
1426 
87°6 
69'1 
78:9 
1763 


J] 30 
148°7 
891 
71:2 
87°8 
176'8 


Aug 
155°0 
99°7 
73:3 
99:9 
177'5 


Au 29 
167°9 
131°6 

769 
124°5 
1793 1802 


818 
181°0 
1671 

80°1 
149°3 
1814 


20°4 
76°9 
87°e 
106°7 
187°6 


33°27 
69°7 
90°] 
109°8 
187°5 


47 
69'3 
92°4 
1097 
187‘2 


47°7 
790 
94'6 
105°5 
187'5 


54°3 
42°9 
96°9 
98'8 
187°9 


611 
109°8 
99°3 
94°7 
188'0 


67'8 
126'5 
101°4 

93°6 
188°8 


74:0 
14671 
103°6 

95°9 
189°9 


181°5 
1582 
128°0 1302 
161:8 
200°5 


86°3 
178°7 
107°7 
108°8 
1918 


92°1 
190'0 
109-4, 
117'1 
192"9 


139°3 
49°5 
113°] 
76'6 
199°5 


144°8 
57°8 
1150 
88'5 
199'1 


150°4 

Wise 
nS get 
‘100°6 
198°7 


156'3 

7:9 
119'3 
113-1 
1$8'8 


162°2 - 
105'9 
1214 
125'3 
199°0 


168°7 
124°3 
123°6 
137°4 
199°2 


174'9 
142°1 
125°8 
149°4 
199°8 


194°5 
1776 
182°4 
186'1 
202°0 


201'5 
1745 
134°5 
198'2 
203°0 


41:7 
49°1 
139°1 
24'8 
211'2 


48°7 
65°5 
140° 4, 
36°0 
210°7 


55:9 
83°5 
142'1 
40°7 
210°2 


62°6 
102°2 
143°8 
59°4 
210°1 


69°2 
120°5 
145°7 
71°0 
210°0 


76:0 
137°4 
147°7 

82°8 
210°0 


82'4 
1516 
149°8 

94°6 
210°4 


89-0 
159°8 
1619 
106°6 
210°9 


103°3 
152°1 
1563 


1075 
150°2 
158°s 
l1 148°4 
212°3 218-2 


Kum. Min. Asvn. Bhar. Krit. Rohi. Mrig. Ardh, Panar. Push, Asiles. 
330- 3860 133 267 400 583 667 800 933 1067 120°0 


TABLE V-B.—GROCENTRIC PLACES OF PLANETS 41] 
V-Be=cont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 190 200 210 226 230 240 250 260 270 280 290 300 310 320 330 349 350 360 

oer rae O38 N7 N21 Nt DY Dy v 27 Ja6 Jal6 Ja26 F5 F115 F2 Mr? Mrl7 Mr 27 Ap 
249°6 2565 2637 2709 2783 2856 2931 300°7 3083 1827 3158 3233 330'°9 3383 345°8 3532 0°4 7°9 15'0 22°2 
168'L 1847 2028 219°5 2343 244°7 247-4 2414 236-0 240°2 251°5 267°4 2838 301°9 3201 3364 350°4 3588  357°9 
1574 1596 161-6 1836 65:5 167-1 1686 170:0 171°0 172°0 172° «1727 172% 172'1 1715 170°4 169°3 1680 1668 
2200 2300 2388 2465 2532 2569 2660 252-4 248-2 243°4 242°6 245°9 251°7 259°1 267°9 2778 2884 2992 310% 
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181°0 


'300°4 


12:2 
216°6 
87°6 
159°6 
312°9 


189°7 
2120 
1175 
2188 
325°8 


725° 
1857 
143°8 
1¢64°2 
339°5 


202°8 
176°0 
168°1 
237°7 
853°7 


100°3 
184 8 
191°6 
200°3 

8'7 


210 


N7 
245°3 
217°6 
190°5 
164'8 
227°0 


144°8 
226'8 
2143 
230°5 
236°9 


263°0 
2179 
2389 
1751 
246°7 


158°3 
191°7 
265°6 
245'1 
256°9 


284'1 
1861 
295°6 
212°3 
267'1 


170°9 
195°8 
330°7 
159°9 
2777 


813°7 
209°9 

10°7 
2464 
288°7 


185°7 
222'5 

biel 
193°5 
300°8 


9°5 
226°0 
876 
163°1 
312°5 


196°5 
206°6 
118°6 
231°2 


325°2 


74:0 
186°2 
1455 
175°4 
388°8 


209°9 
189°2 
170°2 
2445 
352'9 


1044 
201°7 
1938 
212'8 

78 


220 


N17 
252°9 
232°9 
192°7 
170°3 
228°2 


150'5 
233°9 
216°5 
242°8 
288°0 


270°4 
211-0 
2409 
187°5 
248°0 


164'3 
194°6 
267°3 
2511 
237°9 


291-2 
199°9 
296°6 
224-7 
268°1 


177°3 
2130 


825°3 


74°3 
195°3 
147°'0 
1879 
338'5 


216'8 
2051 
172°2 
2483 
852°5 


107°9 
219'1 
196°0 
225°2 

7°2 


Neer D7 
260'4 268°4 
2449 249°9 
194°9 1969 
1780 186°9 
229°4 230°5 


156°2 
2325 
218°7 
255°2 
239°1 


161°5 
225:2 
220°9 
267'5 
240°3 


2722 
2068 
2432 
199°8 
249°0 


285'6 
212°6 
245°4 
212°2 
250°1 


170°4 
205°2 
2693 
251'8 
258'9 


176°2 
219°9 
271'4 
250 1 
259'9 


305'5 
233°5 
299°3 
249'8 
269'°9 


298°2 
2163 
297'8 
237'3 
268°9 


183°7 
230°4, 
330°6 
183°5 
279°4 


189°9 
2469 
331-1 


8245 330'1 
242°1 

84 
269°4, 
290'1 


197°0 
2427 241°3 


250°5 
58 


D117 
275°7 
246°0 
198'9 
196°7 
231°6 


166°7 
223°0 
223°2 
279°4 
2415 


293°3 
2249 
247°7 
224°6 
251'3 


181°9 
236°7 
2735 
244'1 
261'1 


312°7 
250°9 
30}°1 
262°7 
2711 


196°2 
261°7 
3322 
207°6 
281'3 


336'0 
259'0 

(ie § 
291'1 
21°6 


210'0 
233'8 

45'9 
248'8 
302°6 


10°4 
221°7 
£46 
1966 
314'0 


2240 
229'3 
119°8 
280°4 
825'8 


67°7 
242°7 
1502 
225'2 
838'4 


238'4 
256'3 
1772 
2399 
351°6 


113°7 
£63°3 
202'2 
263°2 

57 


LD 27 
283°6 
2390 
200°6 
207'2 
232°8 


171°9 
280°7 
225°3 
2921 
242°6 


801-1 
240°3 
250°0 
237°2 
252'5 


1889 
2541 
275'5 
2408 
262°2 


319°9 
267°5 
302°9 
275°3 
272'3 


202°7 
272°8 
333°0 
219°9 
282'4 


3422 
264'8 

70 
800°9 


292°6 


216°8 
232'1 

44'8 
2566 
8038'S 


180 
233'8 
834 
207°3 
8147 


231°1 
2458 
1193 
292'4 
3263 


64 2 
265°2 
150°8 
237°9 
338'8 


245'9 
2710 
1785 
2349 
351'8 


118°6 
269'2 
204'1 
275°8 

5°56 


1840 


1841 


1842 


1843 


1844 


1845 


18426 


1847 


1848 


1849 


1850 


1851 


1852 


270 


280 


Ja 16 
299°1 
250'6 
203°7 
229°7 
2349 


180°0 
260°8 
220°4 
315°6 
244'8 


316°5 
275°0 
254°6 


-262°5 


264°7 


199°4 
287°6 
280°3 
238°1 
264°6 


334°5 
290°4 
807'1 
300°3 
2746 


215°2 
268°7 
336:0 
24404 
284°7 


355'4 
249°8 

73 
318°2 
2949 


230°5 
2540 

431 
2818 
305'4 


20°0 
286'7 
80°7 
230°0 
3165 


245'5 
260'8 
i7'4 
316°2 
3280 


589 
290°6 
160°7 
263'0 


$89'°9 


260'7 
28438 
1€0°4 
236'2 
352°5 


109°3 
257°4 
209'3 
300'8 

67 


290 300 


F 5 
3148 
281°7 
205°9 
253°] 
2369 


Ja 26 
8070 
265'3 
205°0 
241°1 
235°9 


185°0 
278°5 
231°2 
327°5 
245°8 


188°3 
296°2 
232°9 
334°2 
246°9 


324°2 
292'4 
256°7 
2765°2 
255'8 


331°6 
30871 
258°9 
287°6 
257°0 


204°7 
300'°8 
282°8 
243°0 
265°3 


209°9 
308°0 
285'0 
250°0 
267°0 


3418 
290°5 
309°4 
312°6 
275'8 


3848'9 
283°6 
3i17 
325°0 
2769 


221°5 
263°8 
337°8 


227°7 
268:0 
339°7 
269°4 
287°0 


7°83 
2744 
9°8 
3282 
297°2 


244°2 
287°9 

42°8 
307'1 
3077 


28'9 
801'9 
78'4 
253'5 
318°7 


260°0 
810°4 
1149 
339°4 
330'0 


252'8 
297°1 
116'°2 
325'0 
829°0 


58°5 
8C0'5 
14-°6 
2883 
8416 


58°2 
299°7 
150'3 
275°5 
340'8 


268°2 
278°4 
180'8 
241°6 
853°2 


276°0 
273°2 
181°0 
244 °2 
853'8 


105'6 
269°1 
208°7 
8131 

6). 


1018 
269'2 
209'8 
8255 

65 


U. Phal, Hasta, Chit, Svati, Visa. Anur. Jyesh, Mula. P. Ash, U. Ash. Srav. 


160°0 
94 


173° 


1867 


2000 2133 2267 240°0 


2533 =266°7 


280°0 293'3 


310 


F 15 
822°5 
299°6 
206'5 
265°0 
237°5 


191°3 
313°5 
2346 
350 3 
247°7 


339°3 
320°5 
261°0 
$00°3 
2578 


215'1 
806'1 
287°4 
258'0 
267°9 


356'1 
279'8 
3141 
337°1 
278°0 


2841 

79°7 
341°9 
281°9 
288'2 


13'8 
291°4 
113 
328'2 
293°4 


2513 
3058 

43+1 
319°5 
809°0 


33'8 
£17'8 
778 
265'5 
3199 


2674 
818'0 
113°6 
3504 
331°2 


60°1 
293'2 
148°5 © 
300°8 
342°7 


983'8 
277°6 
180°9 
257:0 
3649 


98'4 
283'9 
2105 
837°7 

74 


320 330 


F 26 
330°4 
317 6 
207°0 
2771 
238'1 


340 


Mr 16 
345'9 
349°8 
206-7 
801°4 
238°9 


Mr 6 
838'2 
834-7 
207'1 
289'3 
238'8 


Mr 7 
193 9 
3400 
236-7 

312 
249°3 


Mr 17 
193°7 
344°0 
237°6 

20°7 
249°6 


193°2 
828°8 
2558 

0:9 
248°5 


846°9 
326'1 
262'9 
312°8 
258°7 


354'3 
321°9 
2648 
325°4 
2596 


1:8 
815'6 
206'4 
338'0 
2601 


220'0 
298'9 
239°7 
2666 
268°9 


224°6 
298°5 
292°0 
2776 
269'9 


228'9 
307'3 
294-2 
288°7 


Mr 16 
17'3 
8168 
321'3 
13°3 
281°0 


31 
287°4 
816'5 
349°6 
279°1 


Mrl17 
252°7 
3313 
348°8 
319°1 
291°5 


240°3 
295'3 
844°1 
294'5 
289°5 


20°1 
305°3 
12°9 
3241 
299°6 


83:1 
844°7 
16°8 
813°1 
302°0 


2581 
$233 3389 

43°8 
832°0 
8103 


272°2 
350°5 

46°12 
857'0 
312°8 


Mr 16 
49-9 
832°7 
Hel 
301°9 
$236 


39'1 
330°3 
77°1 
277°6 
321°1 


Mr 7 Mrl7 
282°4 2#9°8 
809°2 3082 
l1le2 1102 

ld 0. -= 20'S 
333°6 33849 


275'1 
8164 
112°3 

ried b 
332'4 


62°5 
290'2 
147°2 
3135 
843'9 


65°9 
297°0 
146°0 
325°9 
845°1 


69°4 
810°0 
144°4 
338'5 
346°4 


291'8 
259° 
180°4 
267°5 
355°9 


299'2 
8051 
179°5 
2780 
357'0 


3229 
178°6 
288°9 
868'2 


Mr 6 Mrilé 
949 961 
319'2 387°6 
211°8 2111 
19 #136 
v1 103 


96'0 
3010 
2111 
349°9 

8'3 


270°5 2 


307:0 


413 


Dan, Satab. P. Bhad, U. Bhad., Revati. 


806°7 


2200 3833 


846'7 


5€O0 


41 4, 


Day of 1.8.Y. 


‘Eng. date 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


1852 Mars ... 
Mere, ... 


Jup. 

Ven. 

Sat. 
1853 Mars 
Jup. 
Ven, 
Sat. 


Mars 
Mero, 
Jup. 
Ven, 
Sat. 


1854 


1855 Mars 


‘Mero, .. 


Jup. 
Ven. 
Sat. 


1856, Mare 


Mero. ... 


oe 


Mero. ves 


Jap. 
Ven. 
Bat, 


1857 


Mars . 


Mere. ... 


Jup. 
Ven. 
Sat, 


1858 
Jup. 


Ven. 
Sat. 


Mars ... 
Merc, . 


Eng. date ... 
1859 Mars ... 


_Eng. date 


1860 Mars . 


aay 
. 


Mere. ... 


Jup. 
Ven. 
Bat. 


1861 


Jup. 
Ven. 
Sat. 


Mars 
Mere. 
Jup. 
Ven. 
Sat. 


Mars . 
Mere. .. 


_Eng. date ... 


1868 Mars 
Merc. 
Jup. 
Ven. 
Sat. 


see 


‘Eng, date ... 
1864 Mars’... 
Mero. ... 


Jup. 
Ven. 
Sat. 


Oo 


Ap 11 
100°5 
16:7 
.209°5 
43-0. 
135 


10 


Ap 21 
103°9 
23°9 
208'4 
542 
41 


8512 
356°0 
242'4 
37 
27°2 


343°5 
3°5 
242°6 
8513 
25°9 


126°7 
336°0 
2788 
817°4 

38°4 


127°6 
342°7 
2747 
38244 

39°7 


359°1 

384°7 

303°0 
284 
51°3 


"1454 
8239 
146°4 


64°6 
11°4 
178'8 
290 40°9 
160°3 159°6 


Ap ll Ap 21 
301°9 309°3 

T1 = 24°1 
2142 2131 
3384'L 346'4 
173°4 172°7 


Mesh, Vrish, Mith, Kat. Sim. 


3uU 66 


90 120 160 


Ap 22 


TABLE ‘V-B.—GEOCENTRIC PLAOES OF -PLANETS 


172°0 171°3 1709 170°5 


Kan, Tul, 


180 210 240 270 


20 30 40 50 60 70 80 
My 1 My1l My 21 My31 Jel0 Je20 Je 30 
107°9 1124 117°2 1224 1282 1383 189°0 
Qui [42 15°3 259 411 690 776 
20771 205°8 2044 203°3 2023 201'4 2008 
647 Te8 841 92% 995 1016 1064 
ist. 175 180 20) 214 225 e286 
358°7 64 139 21% 28°7 . B4°B 43-1 
355'4, A 188. 80']. “G48 a7e boi 
241°8 241°0 2400 238'7 237°4 2360 2348 
161 286 408 532 653 77°7 897 
285 297 311 325 3839 851 86:3 
1296 1821 1357 1898 1443 149'2 154°5 
3663 133 31:9 510 696 87:0 101°3 
2752 2734 2754 2750 2741 27381 271°9 
882°9 342°4 352°5 B4 142 264 87:2 
410 423 436 449 463 47°6 48°9 
143 216 261 361 483 503 57:3 
88 27°77 481 645 799 905 921 
306'4 . 807°7. 308°7 3096 3099 3101 309°8 
524 644 758 876 99:0 1108 122°3 
638 6549 562 6575 587 602 616 
1618 161°2 1617 .163°6 1665 1699 1740 
23:8 419 580 701. 738 680 62°8 
835'5 33875 3395 341'2 8428 8440 38451 
3580 102. 224 344 468 591 712 
666 676 689 702 714 728 741 
287 860 429 502 6569 638 706 
35° 8486 5644 605 442 471 583 
35 60 8&2 1056 127 149 167 
849 285 229 203 214 260 3827 
797 805 816 828 840 853 866 
2175 2160 211°8 2088 2071 2906:1 2068 
345 325 254 263 363 51:5 692 
810 834 858 882 40% 429 45:2 
351 47°77 598 720 838 959 1071 
927 933 944 955 964. 969 988 
My2 My12 My 22 Jel Je ll Je2l Jill 
428 497 666 634 702 767 83:1 
7°3 59 148 291 464 65:0 839 
589 601 623 €465 669 692 716 
$41'4 353°4 53 172 292 41:2 631 
105°9° 106°3 1071 108-0 108°7 1098 1109 
| My 1 My1ll My 21 My 31 Je10 Je 20 Je 30 
266°8 270°8 2741 2768 2781 2788 2784 
- 353'2 65 236 421 611 79: 971 
85:4 86:9 887 906 926 947 969 
647 748 839 924 984 1080 1088 
119°2 1198 1199 1206 121:1 122-0 123-0 
567 633 699 764 829 891 95:7 
12 192 37:9 57°91 751 904 1009 
WW41 1148 1159 117-1 1186 120°2 1220 
166 201 . 413 637 65°83 781 90-2 
132'°6 132'4 132°8 13831 1835 1343 135°1 
295°3 . $02°1 8086 315°1 321:1 827:0 332°9 
152 342 624 686 804 847 792 
1148 1444 1444 1448 1455 1464 1476 
832°8 342°8 3852°8 38 -146- 259 376 
145°9 145°5 1455 145°7 145°7 1463 1469 
My2 My12 My 22 Jel Jell Je2l Jii 
108 768 829 892 955 101°7 1078 
296 465 597 655 617 55:2 58:0 
177°5 1765 ©1756 1749 3745 1745 1748 
529 648 759 879 994 1105 121°5 
159°0 1584 1582 1581 1580 158°2 158°6 
My1 Myil My 21 My 81 Jel0 Je20 Je 30 
816°9 3242 331°8 339:1 8466. 353°5 06 
881 459 438 3865 87:5 47:0 619 
2119 2106 2092 2080 207°0 2060 205'8 
858'1 109 286 854 477 6597 72:0 


‘TABLE 


and Saturn for every tenth day of current cycle. 


90 


J1 10 
1448 
96°0 
200°6 
1042 
24°6 


50°0 
108°8 
233°7 
302°0 
37°5 


159°9 
1101 
270°6 
48°5 
50'°2 


64°1 
85'2 
309°3 
133°6 
62°9 


178°6 
68°1 
345°8 
83°5 
75'4 


77:2 
738 
18°2 
41-1 
87'8 


208°6 
87'9 
473 
119°7 
1001 


Jill 
89°8 

102°2 
73°9 
65°9 

112°6 


J] 10 
2766 
111'8 

992 
100°7 
1240 


1021 
1028 
124°0 
102°5 
185'8 


338'0 
738 
149°0 
491 
147°5 
Jl il 


1142 
68'5 


841 


1701 170°2 170°%4 170°6 


$00 380 


Vrech, Dhan, Mak, Kum. Min. 


360 


Agvn, 


13°3 


110 


Ji 30 
157°0 
1300 
2012 
92°0 
26:0 


63°6 
128°9 
232°2 
126°5 

89°2 


1716 
102°4 
268:0 
71°9 
52°4 


77°5 
88°5 
807°3 
1512 
_ 654 


189°2 
95'8 
8461 
108°0 
78:0 


90°6 
110°) 
21°0 
59°9 
90°6 


214°9 


124'2 


51°4 
143°4 
102°9 


Ji 31 Aul0 


102°8 
132*1 
78°4 
89°9 
1147 


J130 
2718 
119'9 
1036 
88°5 
126°5 


1147 

92°5 
128:2 
1270 
138:1 


346'6 
90°3 
152°4 
72°4 
149°5 


J1 31 
126°8 
101°5 
177'5 
150°9 
160°7 


J120 Jl 30 


13°9 
97'°8 
204'9 
965 
Tih 


Rhar. 
26°7. 


20'2 
1162 
2052 
109°2 
171-7 


Krit, 
40'0 


120 130 140 


Au9 Aul9 Ana 29 
1632 1695 175°9 
142°3 146°7 141°6 
201°9 208°0 204°2 
890 849 2336 
266 268 268 


70°2 
125°3 
2319 
138°6 

4071 


177°8 
100°7 
266°8 
84'0 
53°4 


83°4 
119°8 
232°4 
163°0 
40°9 


76°9 
118°7 
232°0 
150°8 
40°5 


1840 
108°8 
265'8 
95'6 
54°1 


190°4 
122°8 
265°2 
107°9 

54'8 


90°9 
1177 
3046 
167°0 
67°4 


844 
101°4 
806-0 
159°9 

66°6 


97°2 
135°3 
303°3 
721 
68°3 


195°1 
113°6 
345 9 
120:2 

79°3 


201°1 
1318 
345'1 
182°5 

80°4 


207°2 
149°7 
342°2 
1448 

81:5 


109°9 
160°8 
22°7 
92:7 
94°3 


97°0 
128°3 
21°9 
70°4 
92°0 


103°6 
145°4 
22°4 
81°6 
93'1 


219°1 
1401 

53 0 
154°9 
104°2 


2242 229°3 
1568 

559 
1780 
106°6 


Au 20 Au 30 
115-7 1221 
1862 1380°0 
826 84°6 
1141 1264 
1172 1185 


109°2 
138°9 

80°6 
101°8 
115'9 


Aug 
267°2 
112°6 
1059 

86'5 
127'7 


Au 19 An 29 
269°7 269°7 
110°8 119° 
108°2 1104 
877 925 
129°0 1308 


127°6 
1116 
132°5 
1513 
140°5 


121°2 

98'8 
130°4 
139°1 
139°3 


1339 
127°5 
134-7 
163°5 
1418 


350°6 
106'0 
154°3 

846 
150°5 


3516 
123°5 
156°3 

96'2 
1617 


352°4 
141°5 
158°4 
108°6 
152'9 


Au 10 An 20 An 80 
133:1 139°4 1458 
1198 1880 155:2 
1789 1805 182-4 
159°2 165°5 169°9 
1615 1626 163°7 


Au9 Aul? 

263 32:1 
1341 1498 
205°8 206°7 
121'2 1828 
172°4 178°4 


Rohi, 
63'3 


Mrig. 
667 


At 29 - 


37°6 
1617 
207'9 
146°3 
1744 


80°0 


150 


88 
182°4 
135°5 
206°7 

99°8 

26°9 


89°6 
129'1 
233°1 
1749 
41'3 


196°9 
139°2 
264'8 
120°1 

55°4 


103°6 
163°4 
802°0 
1743 

69°2 


213°9 
166°1 
342°9 
157°'1 

82°5 


116°2 
170°8 
22°6 
1042 
95°4 


2361 
1516 

57:0 
189°2 
107°9 


$9 
128°5 
1296 

86:4 
138°6 
119°9 


88 
2720 
132°3 
1125 

99°4. 
181°6 


140°3 
145:2 
187'0 
175'4 
143°] 


351'8 
169°6 
160°5 
120°7 
1541 


89 
152-2 
170°1 
184°2 
1711 
1648 


88 
42°2 
1661 
209°2 
167'9 
1754 


Ardh. Punar, 


93'3 


160 


8 18 
189'1 
138°5 
207°3 
108°2 

26°5 


95°8 
143°8 
2341 
197'0 
41°1 


203°8 
1560 
2648 
132'2 

55°5 


109°8 
171-¢ 
300°9 
173°2 

69°6 


220°4 


180°2 . 


341°7 
169°6 
83°1 


1227 
172°8 
221 
1159 
96'4 


241°8 
1463 

577 
199°) 
108'9 


819 
184°7 
139°2 
88-0 
1510 
121-0 


818 
275'1 
148'8 
1146 
1079 


1328 | 


146'7 
163:0 
189-2 
187°5 
144'3 


350°0 
1760 
162°7 
132°9 
155°4 


819 
158°7 
180'3 


Pueh, 


1067 


170 | 


§ 28 
T95°9 
149°2 
209°2 
117°2 

26°1 


101°6 
160°5 
235°3 
199°0 

41°0 


210°5 
174°6 
265°1 
1445 

65°5 


TABLE V*B.~—GEOCENTRIO PLAORS OF PLANETS 
V-Beconi: 


Mars, A.D. 16837~A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—-A.D. 1999. 
Saturn, A.D. 1617—A.D. 1999—cont, 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 
O08 O18 O28 XF N17 N22 DI Di? pw Ja6 Jal 2 ? 25 
203°5 2096 210°7 2239 231'0 2383 2457 2535 2610 1853 2687 Wee rea “ae cai rtieet ae 
1643 1810 1984 2157 2315 244°5 251'°9 2603 249°5 241°3 2498 263'2 279°6 297°3 315°5 3330 
211°2 213°2 2154 2176 2148 2221 2242 2265 9287 230°8 2897 2348 2365 2381 4396 240-7 
127'4 1383 149°3 160°4 172°0 1x41 1960 2083 2:0°6 2327 2450 2577 9701 2826 2052 3076 
256 248 261 23:2 224 217 208 203 198 194 19% 197 198 205 212 21:9 
1076 1135 1187 1240 1288 1333 137°3 1399 1436 1854 1454 1464 145°7 1440 141 ‘8 183° 
1776 195:°3 211°8 225:7 235°) 285°9 2289 3248 230°2 243'2 259°0 ae sie at ray ye 
236°9 23885 2404 24124 2445 2467 2459 2512 253:5 2557 2680 2603 2625 264°7 2666 2686 
216°2 2229 2349 2468 2583 2696 280°'4 291'1 3007 8098 3172 323':1 326'8 8247 3203 3153 
407-401 894 38:7 3878 87:0: 861 356 349 342 840 338 837 842 g46 34-9 
2175 224°7 231'7 2391 2465 2540 2616 2692 2771 1855 2847 2927 3°06 3084 3162 3240 3320 
1916 2065 217°5 221°0 2155 209°6 212°5 2235 2385 255°3 273°0 290°3 307 3202 327'9 3266 
265°8 266°7 2679 2695 2711 273°0 2740 2771 2793 2816 2539 2863 2886 2910 2934 2927 
1568 1691 181°5 1941 2065 219°3 2317 2444 257°) 270°L =282°5 26:0 307-6 320:0 3326 3452 
656 552 647 542 634 526 6517 BLO 560°2 49-4 491 487 482 483 485 48:7 
Mr86 
1220 1279 133°6 1393 144°8 1501 1553 1601 1647 1856 1691 1725 1756 1780 1790 1794 1782 
199°3 2052 2021 1948 146:0 7044 218% 2345 252°0 2695 2861 30U:3 309'6 8102 3034 800-0 
269'8 299-4 2995 300:1 80U'9 3621 803-4 3(5°0 3068 3088 3109 3131 8155 8179 82U'2 3227 
1613 1683 158:1 163°0 1692 17773 186°7 1968 207°5 2186 2808 2241:9 253:0 2662 2781 29071 
703 701 699 698 691 684 677 668 66:0 651 645 638 631 622 628 62:7 
Mr7 
2344 241-4 2487 2560 2634 2708 2785 2863 2940 1857 301'8 3096 3172 8249 3326 3404 3479 
187°9 180° 1781 1860 1982 214°3 281°2 2487 2654 280°5 291°% 2:40 2880 2828 2875 299:0 
338°9 387'7 336°7 3359 335°5 33565 3385°7 3865) 3374 8386 340°] 841'9 3843°7 8457 348:0 38502 
1945 2067 219°1 2316 248°7 255°83 2686 286-7 292°9 8047 8167 825'6 3398 350°7 30 101 
845 845-845 845 841 837 832 823 81:5 £07 599 2 784 780 776 471 
1250 1409 1471 155°0 1590 1€4:8 170° 1763 1818 1858 187-3 1925 1972 2021 2030 2108 2140 
1615 1668 178G 194:1 211°0 2283 245°2 2€0°6 2724 277°5 2783 2667 2685 278° 2986 38109 
Grae od. 197-7. 16'3. 16:0 18:9 9380 493% 31:9 120 i124 182 142 165 166 188 
189°8 152°0 1640 1762 188°7 201'0 2134 2262 2386. 2510 2627 2764 2890 301'6 312°7 826°6 
981 ¢84 986 99:0 9883 985 984 97:7 969 962 954 945 937 dl 925 91'8 
2543 261] 2682 275°4 282-5 290°0 297°3 3048 3123 4859 8198 827-2 834:6 3421 3495 38566 3-9 
158-9 173°7 180°5 407°7 225°0 2409 2538 260°9 259°2 2517 260°8 258°7 2728 2804 307°3 325°5 
682 681 574 565 6553 640 526 614 501 490 482 47:7 475 478 482 49:0 
2201 2296 286°7 2431 2460 2464 242°2 2864 2315 23811 2848 240°7 248°8 2579 267°8 2781 
Vitro - 1106. i631. 142-7 142-8. 112-8. 112:8. 12285. 132°7 111-2 1104 1096 1089. 1081 107°3 1065 
Oop O39 029 NS N18 N2 DS D18.D28 Ja7 Jal? Ja27 F6 F116 F26 Mr7 
147°2 1536 1697 166) 172:1 1785 18496 1907 1967 1860 2030 20+:0 2162 221-7 2270 2829 2386 
1695 1860 2C46 ¥221:0 2349 £442 2448 £376 283°9 2400 2525 2682 25-7 1036 3214 3:75 
906 21:4 919 943 P20 Git eS $98 £83 872 859 846 835 825 418 815 
1761 1884 2009 2134 2260 2386 251°0 2640 2°67 2689 301°5 8138 326] 38881 8503 2-3 
1233 124] 1249 1257 1260 1262 13266 1264 1261 1258 125°1 1244 1286 1229 1222 1214 
ei 164 0-28... NT. N 7 WN 87s Deer DAZ D387 Ja6 Jal6 Ja26 F5 F115 F265 Mr7 
2836 2887 2946 8004 306°8 3130 3194 38263 333-0 1861 3895 3465 353-2 0-0 G8 184° 20:0 
1841 2007 215°7 2266 2299 2240 Z1e3 1219 2827 247'5 2649 2825 2999 3164 3802 8:83 
1188 1199 121°3 122°4 1233 124-0 1242 1242 lzw9 1432 322-2 321°1 1198 1185 1172 1160 
127 1383 1496 1606 1726 184°6 1264 2086 220°9 2383 245°7 Q&S1 2708 BS1 256 208-1 
185°2 1562 13771 138°2 1387 189°3 189% 1347 139°7 1846 1891 188°5 1880 1872 1364 135°6 
1594 1658 1724 1787 1851 161°7 1982 2047 2113 1862 217°7 2945 281% 2880 2446 4614 2580 
1963 208 2144 210°7 20385 204-4 2136 2274 243°8 2614 2788 95-8 8099 3819°2 320.2 38132 
143°4 14555 1474 1441 150: 1520 3522 1741 li 48 1553 150 1547 1541 173°) 1518 1806 
211-7 2234 2852 2472 2558 2698 2805 2908 3CO% 8(9°3 3162 821° 223°1 8918 2155 3102 
1468 1479 1490 150°0 1509 1514 1522 1524 152°5 1628 15z°-4 1621 15S 15171 150°4 149°6 
845°6 3422 #424 343:0 3449 38475 85609 3548 3591 1863 3-9 91 144 20° 25:7 81:2 87:3 
1478 1469 1894 157°2 1948 2475 2285 2408 2582 2750 2&99 30°6 8087 297°4 292°5 297°3 
1671 1692 1714 1734 1755 1773 1791 1808 182°1 1833 1842 1848 I€5L 185°) 1k4'8 164-2 
157°6 1698 1822 1948 2072 219°9 2823 2450 247-6 270°6 2881 295°6 3089 320°6 3833°2 8457 
1679 159°0 1604 161°3 1622 1630 1639 1843 1647 1651 1650 1650 1648 1642 1636 163-0 
99 O19 029 NS N18 N28 D& DIS D2 Ja? Jai? Jase F6 F 16 F 26 Mr7 
1715 1782 1849 191°5 1982 25:0 2117 2185 2260 1864 2325 2395 246-7 253°8 261i 268'8 275'8 
175°3 1709 1762 1879 2032 22U'2 2875 251°6 269°9 982'1 2869 9827 2763 ¥782 2883 803°2 
190 4 1927 1949 197° 1992 201°4 2035 2056 207°5 203 210°9 412°3 2185 214-4 215'1 2154 
1563 1546 1563 1611 1652 177:0 1865 1969 2078 Y189 280°7 242°3 2644 2669 2787 290°7 
1685 169°7 1709 1721 1731 1741 1761 1757 1762 1769 147:0 177:2 1773 1769 1765 1761 
98 NF. NW? NB Det wae 27 Ja6 Jal6 Ja26 FS F165 F226 Mr? 
oes seas yes 547 620 49:0 460 482 418 1865 408 414 480 456 4188 527 566 
187°6 1683 18380 199°7 2171 234°2 260°2 263°:0 <70°6 2688 2609 £601 2684 282-2 2990 317'1 
2146 2165 2187 2210 228:1 2753 2276 229°8 2320 2848 7863 28:2 401 2418 2493 2146 
1953 277 2199 2222 2445 +669 2691 2815 1935 805'4 3170 288 8400 4610 i Mee 
17289 18071 181°3 1826 1637 1848 1859 1866 1874 1882 1883 1888 1891 1889 1886 1886 


340 


Mrl? Mr 27 


8236 
348'9 
241°6 
3193 

23°0 


1306 
343°7 
270'2 
3108 

359 


339°8 
819°3 
297°9 
357'5 

46°4 


187'°9  187'2 


415 


. 278°5 


3303 
1469 
8120 
147°3 


51 
342°7 
180°8 

22'5 
16C'6 


Ap 6 
2881 
357°5 
2146 
8275 
173'8 


Ap 6 
71°2 
1 
2469 
82°5 
1£6°6 


Mag. P.Phal. U.Phal. Hasta. Ohit. Svati, Visa. Auur. Jyesh. Mule, P. Ash. U, Ash. Srev. Dan. Satab. P. Bhad. U. Bhad, Revati. 


133°3  146°7 160:0 1788 1867 2000 2133 2267 240°0 2683 2667 280° 2938 8067 320°0 833° 


3 


846'7 


860 0 


416 
Day of I.8.Y. (0) 10 
Eng. date ... Apil Ap2l 
1865 Mars .. 740 79°6 
Mere. ... 165 25°8 
Jup. 247°0  246'8 
Ven 34°4 348 
Sat. 1862 1854 
1866 Mars ... 5199 3278 
Merc 75 11 
Jup 2778 2788 
Ven 4123-5 23'7 
Sat. 1986 197'8 
Eng. date ... Ap12 Ap 22 
1867 Mars .. 922 96-4 
Merc. ... 8386 3431 
Jap. 806'9 308°7 
Ven. 3183 38380:°0 
Sat. . 210°7 2100 
Eng. date ., Api1l Ap2l 
1868 Mara ... 837'°0 3447 
Mere. ... 3836 3490 
Jap. ... 3349 3371 
Ven. ... 435 542 
Sat. 222°5 2218 
1869 Mars ... 1155 1175 
Merce. ... 3444 2°8 
Jup. .. 27 59 
Ven. 852°5 50 
Sat. 233°9 233'°6 
1870 Mars ... 3530 06 
Merce, ... 3590 17°4 
Jup. .. 801 = 32°4 
Ven, ... 815°8 3235 
Sat. ... 2452 2449 
Eng. date ... Ap12 Ap 22 
1871 Mars ... 1484 i147'1 
Mere.... 122 27'3 
dup. .. 580 50°7 
Ven. .. 296 416 
Sat. 256°2 2560 
Eng. date ... Apll Ap2l 
1872 Mars ... 85 158 
Mere. ... 159 185 
Jup. 870 88:0 
Von. ... 3346 3469 
Sat. preci 2260-2 
1878 Mare ... 199°6 196°7 
Merc, ... 3549 349°2 
Jup. 1180 118°0 
Ven, 326 8 32°1 
Sat. 2779 2782 
1874 Mars ... 234 304 
Mere. ... 232°3 343°7 
Jup. 1509 1499 
Ventas 119 243 
Sat. « 2889 289°3 
Eng, date .... Ap12 Ap 22 
1875 Mars .. 2450 2483 
Merc. ... 83874 38546 
Jup. ... 1848 183°5 
Ven. ... 3188 330°5 
Sat. ... 2997 3003 
Eng. date ... Apll Ap2l 
1876 Mars ... 379 446 
Mere. ... 350°4 9°3 
Jup. 2188 2179 
Ven. 43°38 648 
Sat. 310°6 311°4 
1877 Mara ... 2736 279°4 
Merce. .., 58 226 
Jup. 251'8 251°5 
Ven 383°3 5'8 
Sat. 321'6 822°6 


Mesh. Vrish, 


#0 60 


Mith, Kat, Sim. 
150 


90 120 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


20 86930 


My 1 My il 
85:1 907 
25: 5 
246°4 245°7 
313 
184'6 


291°6 
47°3 
250'6 
30'2 
823'6 3824°6 


Tul, 


Kan, 
180 


910 


40 


My 21 
96'5 
168 

244'8 
19°5 

1833 


350'°7 
17:1 
280°1 


297°2 
48'2 
249°7 
42°8 
825'2 


Vrisch. 


240 


50 


My 31 
102°4 
25°2 
243'4 
18'1 
182°8 


3563 
341 
279'8 
725 
194°9 


Jel 
116°4 
486 
3140 
178 
2069 


Vy 31 
152 
63:0 

345'4 
917 

219°0 


132°4 
70°2 
145 
544 
2307 


30°4 
55'4 
418 
41 
2428 


270 


Dhan. 


60 


Je 1d 
108'4 
39°7 
242°3 
20:0 
182°2 


59 
52'4 
279:3 
84°4 
194'3 


Jell 
122°0 
67°6 
314°7 
29°8 
206'2 


Je lO 
22'7 
738 

3469 
O77 

2182 


137°3 
764 
167 
665 
230 0 


37:7 
48'2 
44°2 
150 
242°0 


Jell 
1667 
36'2 
70'5 
99'9 
253'8 


Jel 
516 
45'2 

96'0 
48:0 
265'8 


187°1 
59'0 
122'1 
190 
277°8 


650 
73'4 
149°3 
85:1 
289'S 


Jell 
2510 
80'6 
178'8 
30°4 
801°9 


Je 10 
77'9 
66°5 

211'8 
968 

3141 


807'°8 
389 
217'3 
67'0 
826'3 


Mak, 


300 


100 


J1 20 
1825 
112°2 


237°6 


50°2 
182'3 


345 
1217 
274°7 
182°2 
193°6 


Ji 2k 
145'3 
113°4 
313°8 

78°9 
2050 


J1 20 
50°9 
84°5 

3511 
91:0 

2162 


1695 
729°0 
241 

115°4 

227°5 


65°6 
89°6 
&3'2 
61:5 
289°2 


Ji 21 
176% 
1044 

79°6 
141°S 
250°9 


J} 20 
78°9 
117°5 
104°7 
97°0 
2627 


1285 
121% 
1294 

50°71 
275'0 


917 
100°7 
1541 
132°7 
287'3 
3] 21 
2425 

79:9 
180°2 


Bhar, 
26'7 


110 


J1 30 
1388 
128°7 
236'8 

601 
182°8 


39°1 
130°7 
2733 
143°7 
193°9 


Krit, 
40'0 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 


Venus, A.D. 1765—A.D 1999; 


120 


Au9 
145°1 
142°2 
2364 

70°9 
183°3 


47'8 
130°2 
272°0 
155°4 
194°2 


An 10 
157°9 
108°1 
811°6 
1024 
205°0 


Av 9 
64°68 
100°5 
851°L 
83°8 
216°0 


171°9 
1116 

26°5 
139°8 
226°9 


78'9 
1262 
56'9 
852 
238°2 


Auld 
187°7 
1388°7 
842 
158°6 
249'6 


-Aug 
92:2 
140°6 
109°3 
121°7 
261°3 


208°5 
117°4 
133°6 

71°0 
273°4 


104°6 

99°2 
157°5 
155°9 
285'8 


Auld 
243°9 
1036 
182°5 
103°1 
298'6 


And 
1L6°6 
117°7 
202°7 

$1'8 
2117 


323°6 
1322 
240'8 
140°4 
325'0 


Rohi, 
53°38 


130 140 


Aul9 Au 29 
151'5 =157°8 
1486 146°4 
2364. 2365 

817 931 
1841 186°0 


543 604 
123:1 121°1 
270'9 2701 
1669 17873 
1949 195°6 


Au20 Au30 
1641 170°5 
108°7 =121°1 
810°2 308°9 
115°l 127°0 
205'5 206°1 


Aul9 Au 29 
710 4 77°4 
116'0 133°3 
350°6 §=349°8 
871 OLS 
2163 2166 


173'0* 1846 
129°9 147°8 

27°2 «=27°6 
1518 16471 
227'1 +2273 


&55 92:0 
1440 159°5 
58°7 = 60°21 
969 109°3 
238° §=2380 


Au 20 Au30 
193°9 200°3 
152°1 1581 

86:3 883 
1645 168-1 
249°4 249°2 


An19 Au29 

98:7 105°0 
1405 133°4 
1116 «1138 
1838 146°2 
2610 260°6 


213°8 2199 
1182 118% 
135°8 1380 

821 93+ 
272°8 = 272'3 


11i0 117°4 
W105 = 1257 
1696 161°6 
1676 1786 
285°1 284°4 


Au 20 An 30 
246°3 249°9 
1214 1396 
1840 185°7 
1154 127'7 
297°8 297:0 


Aul9 An 29 
1229 129°4 
136:1 153°3 
210°4 2116 
848 91:2 
310°'9 310'L 


321°9 319'4 
1484 i61'8 
2407 2408 
162'4 1646 
38242 3234 


150 


Mrig,. Ardh, Punar, 


867 800 


93°3 


169 


818 
176°9 
136°2 
2381 
116°5 
187°0 


72°2 
142'0 
269°5 
200°0 
197°4 


170 


§ 19 
183°9 
155°0 
806'3 
1518 
207'5 


818 

89°8 © 
169°0 
347°4 
107°6 
2178 2186 


197°8 
179°5 

27°83 
188°2 
228'1 


1045 
175°7 \ 
622 62'8 
138°6 145'9 
288'6 = 2389°1 


819 
213°7 
148°7 

91'9 
164'4 
249°2 


818 
1176 
188-7 
1180 
170°9 
260°3 


232°4 
146°8 
142°5 
1169 
2716 


130°9 
160°7 
165-9 
200°1 
283'4 


819 

259'1 
1738 
159°5 
1625 
2958 


$18 
142:0 
1807 
2144 
107°8 
808'6 


8152 
1658 
242°) 
1886 
321°'9 


Push. Aslos. 
1066 1200 


TABLE V-B.—-GEOCENTRIC PLACES OF PLANETS 
V-Bcont. 


Mars, A.D. 1637—A D, 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter A.D. 1656—A.D. 1999; 
Saturn, AD. 1617—A.D. 199Q=<cont, 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 33060 3406 359 
O08 O18 O22 NV7N17 N27 D7 D1 D2 Jo. 6 Ja lS Ja 26 F5 #15 ¥F 25 Mr7 Mr 17 Mr 27 
1840 100°7 1976. 2045 211°5 218.6 2265 2327 240° 1866 2475 2547 2620 2697 277:3 285°0 2927 300°3 304°3 
1627 1790 1966 2136 230°) 2442 2533 253% 2467 243°3 249-0 2618 2778 2954 4136 331-4 3478 O89 
240°7 2123 2441 2461 2481 2503 2525 2548 257-1 2594 2616 2640 2662 2683 2704 2724 2742 2753 
140°4 1524 1646 1768 1891 2016 2140 2267 239°1 252') 2643 277-0 289°7 302] 3148 327:4 3398 352°3 
1893 190°5 1917 1925 1940 1951 1963 19771 1980 1989 1994 1499 2005 2005 2005 2005 1999 199-4 
826 87:2 912 948 9075 S92 999 991 973 1867 943 908 867 838 816 8L3 821 840 868 
175°7 1932 210°] 2248 235°7 2885 233°4 2275 230°9 2418 257°0 2741 291°9 3097 $265 8401 8436 3478 
270°0 2709 2721 2783 2750 2767 2787 2808 283-0 285°2 2875 289°9 2922 2944 297-0 2994 801°6 3038 
2200 2286 235°8 242°7 2442 2432 2385 2822 228-7 2292 2829 289°8 248:°2 257°3 2676 2781 2891 309°6 
1994 2006 201'8 2029 2041 2053 2064 2074 208°4 2094 2101 210°7 211°56 211:7 2819 2120 2117 211°4 
09 019 029 N8 N18 N 2% D8 Dis D2 Ja 7 Jal? Jn 27 FB F116 F226 Mr7 Mr 17 Mr 27° 
197°3 204] 211°L 2183 2255 282°6 2401 2475 2550 1868 2626 2701 2779 2858 2934 3015 3091 817°6 3250 
1899 2054 2181 2245 2196 2114 2133 2226 2868 2532 2708 2886 3053 320°0 3295 3306 823°6 320°4 
3047 3043 3043 3047 305'4 3063 3075 3091 3108 8127 383148 817°0 3192 821:°7 B240 3264 3288 331:2 
1767 1890 201:7 2140 2267 239°2 251'8 2644 2771 289°5 8019 3143 3267 8397 3509 27 146 263 
2093 21u5 il 2128 2140 2152 2163 237-4 3218-5 219°5 2204 221'2 2220 2224 2228 2231 2232 293:3 
0:80:18 0 36° 2N 7 Nar ow 27 D7 DIT °D 27 Ja 6 7a 16 Ja 26 FS F115 F 25 Mr 7? Mr 17 Mr 27 
1013 1069 1121 1168 1215 1254 1201 1316 1833 1669 183°9 1334 131°8 1285 125°0 1208 1176 1154 1145 
1989 2068 2060 1984 1964 2039 2168 232R 244-9 267°4 2843 2694 310°5 313-4 3076 302°: 30673 $190 
344-7 843-4 342°2 341°3 840°8 340°5 3406 3411 3419 842°9 3444 3846:0 347-7 3497 3518 3540 3564 358°8 
1275 lis6 1496 [613 1729 185°1 19771 2093 221-7 2336 2462 2687 2713 2838 2964 3086 32172 323°5 
219°4 220°% 221°5 2225 223°7 2260 2261 227-2 1283 229'5 280°4 231°3 2322 2828 2333 2339 2339 2340 
QUA 2184 2256 2329 2403 247°8 2653 2630 2706 1870 2784 2863 2940 301'9 3099 3177 3256 3335 341°8 
. 1914 1846 1802 185°3 19771 2123 2220 246°7 263-9 279°3 291°4 2966 2426 2859 287-7 2983 313°2 3307 
258 246 236 220 206 195 188 175 170 169 172 178 186 198 233 220 248 268 
212') 2240 235°7 247% 259°1 270-0 280°8 290°7 3800°5 808°7 3153 319-9 320°8 317°7 311'8 8066 3049 307°6 
229°3 230°3 231°3 232°3 2825 2347 285°3 2369 2381 239°2 240°2 241'2 2423 2430 2431 2444 2447 245-0 
1166 12274 1282 1386 1390 1440 1487 153.2 1572 1871 1606 163°4 1653 1661 1654 1635 1605 1568 1529 
41648 1671 1774 1922 2088 2262 2434 259°3 2724 279°6 2778 2706 269°4 2782 2926 3088 s27:0 3447 
629 630 625 617 606 595 §S81 567 555 54% 533 527 523 528 65297 6534 548 56°6 
1583 1705 1829 1955 207°8 2205 2330 245°7 2582 271'0 283°7 2862 3089 321°2 8340 3463 3587 11:0 
239 2404 241°3 2422 2433 2444 2455 2467 247°9 . 249°0 250°) 251-2 252°3 2532 2541 2549 2553 2557 
09 019 029 N8 N18 N28 D8 D118 DPD 28 Ja 7 Jal? Ja 27 FG F16 F286 Mr7 Mr i7 Mr 27.» 
2274 2344 241°7 2492 256°5 2648 2719 2793 2872 1878 2950 2028 3107 3184 3264 8340 3417 349°4 3570 
1579 172°0 1883 2057 2281 239°4 2533 2626 262°8 255°6 2523 2587 2713 287° 8050 8233 341°% 357:9 
946 955 963 966 967 963 O57 948 936 024 Ol 898 885 874 866 861 8hG 861 
1535 1524 1646 1603 1678 1768 1865 197:0 2081 219'3 230 2427 2548 2673 YZ7IZ 291-2 3026 3157 
949°9 2506 251'3 2521 253°. 2641 2552 2564 2576 2583 260'0 261°3  262°3 2832 2641 2651 2657 2663 
850 1980 26° N-2 OR a ee DT D 17 Ja 6 Ja 16 Ja 26 FS FI5 F YS Mr 7 Mr 17 Mr 27 
1299 1361 1419 1479 1536 1594 1647 1701 1755 1873 180°4 1852 1896 1936 197°0 1927 2019 2626 202°6 
1679 1846 2026 2193 284% 2448 247° 2420 2363 240% 2513 267:3 2836 3017 319°7 389°:0 3504 3501 
1218 1235 i250 1263 1273 1280 1285 1286 1283 127°9 1270 1229 1247 1234 122°0 120°7 119°7 1189 
195°8 2082 2202 2827 245°0 257 269°7 2818 293'9 $305°7 317-4 3292-3402 8512 13 108 195 263 
260°5 2610 261°6 2622 2632 2642 2651 2663 267°5 268'6 269°7 2710 2721 273:2 2748 2754 2762 276°9 
245°O 25238 2600 2673 2748 2822 2899 2975 3051 1874 312°7 3206 3278 3355 3429 3503 8578 51 123 
181'3 1990 2145 926°7 2322 2268 2215 2228 231:9 2461 262% 280°5 2980 S150 3295 3395 3409 3831-2 
1468 1488 1508 1526 1542 1556 1569 1580 158% 18y2 1592 1890 1585 1575 1565 1553 1541 152°7 
140°7 1529 1649 177°3 1896 2026 2145 2271 280°5 252°2 2648 27772 2902 8028 3148 3827°3 38399 3852-4 
97104 2718 2722 2727 2736 2745 2753 2761 2773 277'8 2790 280°2 281'3 2824 2886 284°7 285'8 2868 
‘ g 50 1610 1670 1732 1793 1652 1911 1875 1971 2029 2084 2141 2196 2248 229°9 234°6 289-1 
ne ed ate 2148 207°4 2048 2129 2250 242°0 2592 2768 2933 3992 320°3 $23°7 3180 8128 316-7 
170°2 1724 1746 1767 1788 180°7 1826 1842 185°7 187°0 1886 1887 1882 1898 189'1 1886 187° 186-7 
219°6 2282 2349 2402 . 2416 2398 2334 2282 2259 227° 2842 239°2 248-2 257-4 2679 2786 2897 301-2 
989°9 2831 2833 2836 2843 2859 2858 2868 2879 2889 2001 291'3 2926 293:°3 2950 29071 207°1 208'8 
29 N& N18 N22 DS Dis D 28 Ja 7 Ja 17? Ja 27 FO F16 F26 Mr?7 Mr 17 Mr 27 
ous 765 ert 689°6 2964 3032 3102 3172 3244 1876 331°5 3836°7 2453 8525 3598 : 69 137 207 27°6 
1989 2004 1936 18493 1945 2063 221°3 2385 255°8 278°2 2867 301-0 2064 A021 295-4 297-7 308'1 323°2 
1927 1959 1982 2002 2024 2047 2068 2089 210°8 2127 2148 2159 2173 2183 i901 2196 2197 219°7 
77-4 1877 2022 23147 2274 2400 2523 2652 277-7 20:2 28026 315°0 3272 833894 3516 34 161 268 
294'8 2048 2949 2049 2054 2959 2065 2075 268°6 2994 3006 3¢2°8 8029 8041 3053 8066 3078 3090 
; Mig a7 DF DAF -D° 27 Ja 6 Ja 18 Ja 28 FS Fh F 25 Mr? Mr 17 Mr 27 
fi ae ars “ey oe 1866 1928 1993 2057 1877 2121 2187 2250 231°5 237°9 244°4 250°R 257°3 253-6 
1799 1736 1768 1869 2014 2181 2853 2525 £686 281-7 2891 2873 2799 279% 2875 3016 3186 336-9 
Z180 219A 2221 2242 2264 2286 2209 2332 2363 2375 289°7 2417 2436 2455 2471 2484 2406 2504 
128-0 138°9 160°] 161°8 1785 1835 197°5 2luv 222-4 234°5 2460 259°4 2720 2845 297:1 8085 21:9 3343 
8073 3071 3069 3067 807'1 3074 8078 3086 8094 310°3 3114 8125 313-6 $8148 3161 2173 3186 319°8 
by 2 9194 32927 3270 8818 3366 8422 8476 1878 35237 3596 66 118 179 21 80% 866 i381 
tied 1870 rere sore 2149 2322 2485 262°6 271°7 2721 2650 2618 267°7 2810 2970 8180 3853 351°4 
2405 2400 247°7 249°7 251°6 263°7 2560 2582 2906 2629 2651 267-4 2697 2720 2740 2961 2780 2797 
9126 2244 2362 2480 2593 2702 203 2997 SINS WSO 814t BI77 BITE 3137 3079 S052 8021 3056 
B20°4 3204 3197 3192 3193 3B1W4 Bi¥'s 3202 320°8 $22°5 8226 323°7 8247 8256 8271 8283 8296 320-9 


417 


Mag. P. Phal. U. Phal. Hasta. Chit. Swati. Visa. Amur. Jyesh, Mula, P, Ask. TI, Ash. fray. Dan. Satab. PF, Bhad. U. Bhad. Kevati. 


4333 1477 1600 1733 1867 2060 213°3. 2467 2400 2533 2667 230°0 298°8 3067 320:0 R923 348°7 
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418 TABLE V-b.—GEOCENTRIC PLACES OF PLANETS 


TABLE 


Geocentxic Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycie. 
Venus, A.D. 1765—A.D. 1999 ; 


Day of J.8.Y, Oo 10 20 30 £0 50 60 70 80 90 100 110 120 180 140 159 160 170 
Eng. dave ... Apll Ap2l My 1 My 11 My 21 My 41 Je10 Je20 Je 30 Ji10 J120 Ji80 Anu9 Aul9 An29° 88 S18 S28 
1878 Mars... 527 591 653 717 #%T78 848 $805 87 1032 1094 1157 1221 1283 1353 1412 1476 1539 1602 
Mere. ., 156 269 26 225 192 252 3883 648 73:0 918 1102 1273 1418 1501 1502 142:°6 1407 148-0 
Jup. 2819 2831 2840 2846 2848 2847 2842 2835 2825 2812 2800 2786 2773 2761 2752 2745 2741 274-2. 
Ven. 3152 3233 382°6 3421 353°5 43 168 267 382 504 620 736 856 976 1098 122:0 18141 146-4 
Sat. $33'0 3841 835°2 3363 387:1 8379 3387 3390 38393 3395 3393 839'1 38388 8381 8376 3367 3835°9 885°1 
Eng. date ... Apl12 Ap22 My2My12My22 Jel Jell Je2l Sli Ji’L JL31 J 81 An 10 An 20 An 30 89 §19 § 29 
1879 Moers ... 244 301'7 8090 8162 3283 3304 3375 8443 38512 3575 #7 96 150 2Yl 248 28:0 308 32:3 
Mere. ... 108 58 O2 48 168 382) 504 691 S882 1050 1211 1320 13839 1274 1232 1287 1409 1564 
Jup. .. 8107 3127 3145 3161 8175 3185 3194 38199 3200 3197 8191 3182 3172 315°9 3145 B1FL 8118 3i07 
Ven. 801 421 539 659 774 SO 1002 1114 1219 182% 1417 1504 1577 1634 1656 1654 1607 1449 
Sat. 8443 8455 8467 3480 8$49°:0 350°0 3516 38546 3526 3852°6 352°6 8226 8526 3521 8516 351'0 350'2 3494 
Eng. date ... Ap1l Ap2lL Myl My 11 My 21 My 81 Jel0 Je 20 Je30 JI 10 Ji20 Ji 20 An9 Aul9 Au29 88 818 828 
1880 Mars... 678 784 992 S851 O12 97:2 1035 -1004 1155 1214 12783 1840 1404 1466 1531 1596 1659 1726 
Merc. ... 3420 3435 364°5 97 275 463 654 8836 997 1120 1166 1115 1055 1087 1203 1355 1525 170°2 
Jup. 3387 2410 343'3 8455 347°6 8495 351'2 352°8 3541] 3561 3558 356 3563 855°9 3552 3543 3531 351:7 
Ven. 3347 “846-7 3697 3120 241 865 486 61:0 TL 854 97°77 1088 1223 13844 1467 159°:0 1715 1839 
Sat. .,, 8560 3573 38586 3599 10 22 33 4'1 49 57 5°9 6:2 65 62 59 55 4'8 4:1 
1881 Mars ... 3131 8206 8284 3361 3430 3512 8586 60 131 203 269 889 402 465 6527 6582 635 68% 
Merc. ... 833°0 38473 48 285 425 611 779 913 979 950 881 892 996 1143 1313 1491 1668 183-7 
JUpe wens Ob 89 113 136 160 %184 20:5 227 247 266 283 298 809 818 824 3825 324 32:0 
Ven. .. 806 281 240 175 138 %<I4] %4182 238 317 #409 504 607 %FW2 828 941 1056 1175 1298 
Sat. ... 79 92 105 $4165 «+1380 #%143 166 #4166 4176 %186 191 4197 208 208 202 20:1 196 193 
1882 Mara... 842 896 943 998 1050 1106 1165 1223 1283 1843 1402 1487 1527 1591 1635 1722 1787 1854 
Merc. .,. 842'4 05 (194 3882 655 FOO 781 %%774 702 695 741 927 1095 1244 1459 163:0 1786 190°1 
Jup. 338 861 384 407° 431 455 479 502 525 568 569 590 609 626 642 655 635 67:3 
Ven, 14 249 37:0 495 682 736 857 976 1099 121°3 13833 1446 1563 1180 1788 1898 2005 210-1 
Sat. ... 202 215 228 242 255 268 281 203 3095 816 323 831 889 S841 844 847 344 2340 
Eng. date ... Ap 12 Ap22 My2 My12 My22 Jel Jell Jo2t Jli Jl 11 Ji2l J181 An 10 An 20 An 30 89 S19 §29 
1888 Mare ... 3303 3382 3460 8537 12 88 161 235 808 379 448 51:7 582 649 712 774 884 89°2 
Merc. ... 3368 153 329 481 f81 595 626 498 673 71:0 877 1056 1240 1419 15:0 171°2 1779 1752 
Jap. .. 629 635 654 674 695 716 1740 762 786 809 832 855 676 899 919 938 956 971 
Ven. «.. 3191 33810 3430 3550 69 I88 308 430 551 67:2 801 915 1036 1159 1282 1406 1531 165% 
Sai... 3825 338 851 3865 878 381 405 418 431 443 454 464 476 480 484 489 489 48°8 
Eng. dato ... Ap1l Ap21 Myl Myil My 2! My81 Jel0 Je20 Je30 J110 3120 J120 Au9 An19 Au29 88 S18 828 
1884 Mars ., 1065 1083 1121 1163 1209 1258 1310 1355 J42:0 1479 153-9 1598 1662 1724 1790 185'4 1921 190°0 
Mere... 107 264 R877 A406 345 803 859 49:0 @5'2 &33 1010 1202 187-2. 1515 1601 1602 1526 150°4 
Jup. $12 920 O81 944 960 878 997 101-7 1038 1060 1082 1lU4 11297 1149 11771 1193 1214 1235 
Ven, ., 442 551 651 746 834 902 951 972 955 899 842 796 816 838 906 984 1075 117°9 
Sat. .. 454 467 480 492 605 518 S31 544 557 571 583 504 606 614 622 63:0 632 63°5 
1865 Mare... 8468 3545 22 96 173 246 319 892 462 531 601 667 735 799 865 927 98:9 1050 
Mere.... 166 219 169 Ili 145 +67 42:5 608 795 980 1157 1810 141°9 1440 187°3 1830 1380 1503 
Jep. 1224 1222 1228 1227 1234 1245 1268 127-2 1239 1307 1827 1847 13869 1891 I14I'2 1435 145°7 147°9 
Von. .. 3538 6B 186 309 432 557 676 79:9 921 1043 116:7 1288 1409 1529 1650 177:0 1891 201°2 
Sat. ... 584 6595 607 618 631 644 657 670 684 698 711 723 785 T4S 755 765 77:0 77:5 
1886 Mara ... 1399 1841 1852 187% 140-4 1462 1485 1531 1582 1634 1692 175°0 1811 1874 1988 2004 207: 
Merc. .,, 3594 8524 3542 49 201 379 561 790 929 1009 121:3 1164 1219 1158 1190 13071 art 1622 
Jup. .. 1555 15645 1536 1529 1528 1529 1531 1533 1548 1560 157-4 1590 1610 1620 1648 1469 1691 171°2 
Ven. ... 8148 8281 3826 8431 3541 49 158 272 3889 507 624 748 862 981 110-4 1226 1348 1471 
Sat. .. 717 726 735 745 757 769 81 795 809 822 825 848 862 873 884 895 903 911 
Eng. date .. Ap12 Ap22 My2Myl2My22 Jol Jel Je®1 Jl1 Ji 11 Jit Ji3l Avl0 An20 An 30 
Mero... 3346 8432 8576 153 339 580 715 883 1016 1083 1050 988 1096 1096 1241 141:0 1588 176-4 
Jup. 1896 12882 1868 1858 1846 1837 1830 1829 1828 1832 13839 1848 1La60 1870 ASML 1909 1928 1948 
Ven. 8)8 427 548 666 @7'l 895 100°7 ALL7 1222 1324 417 1502 1570 1619 1648 1625 1568 J5°G 
Sat. ... 8F2 860 867 875 884 895 906 917 933 934 957 Y¥70 984 997 1010 1022 1032 1042 
Ecg. date ... Apll Ap2l Myl My il My 21 Mv3l Je19 Je20 Je80 Ji 10 J120 Ji3s0 Aun 9 An 19 2 
1888 Mare ... 1/81 1747 i720 1699 1696 1706 1728 1753 1794 1837 1836 1937 199°5 ¥05~«6 au giz 938.4 S11 
Mere. ... 3359 3526 107 297 445 653 AOS 813 886 B13 801 884 1025 1195 1873 1552 1724 Is7-9 
Jap. ... 2284. 2225 2215 2202 2190 2176 2164 2152 2143 2137 2184 2184 2188 14-4 2153 2165 2180 239-7 
Ven, .. 8847 84v0 O02 127 247 870 483 615 736 861 982 1105 1229 13%9 147-4 1598 1720 184-7 
Sar. .. 990 994 998 1003 1012 21021 1629 1041 1053 1065 1079 1092 1:05 WM8 130 3143 1154 1165 
1889 Mors .. 175 247 818 389 459 53:9 597 685 734 801 869 982 998 1061 1193 9 125 ‘ 
Nero, .. 8683 70 258 474 589 6y8 707 640 607 678 811 976 11568 1888 1616 16"9 dso 1871 
Jup. 255'7 2559 2559 255°4 2647 2537 2525 2511 2497 2485 217-3 2463 2457 2453 2452 2456 24162 247-1 
Wan, 252 235 198 144 1:2 I21 168 22% 815 407 520 610 9 829 945 960 117°9 129°9 
Sui. 1i29 1130 LIS1 138 Udl 1148 1154 1165 1176 1186 1199 1212 12-4 1237 1250 1263 1275 1os7 
‘nz. date ... Ap12 Ap 22 My 2 My 12 My 22) Jel Joell Je2l Jil Jil J121 3181 An1O An 20 Au 3) 
og Mars ... 230°0 2808 2306 229°4 226°9 2243 2814 2195 2185 2187 2208 223:0 2965 9294 985 7 at? 2471 ates 
Mero, .. 80 210 368 484 S519 458 414 43:7 591 753 933 1119 1300 1469 1612 1699 1697 169-7 
aa 2859 287°3 2883 281 280-4 289°6 2890'S 2886 R78 2867 2353 2840 B26 Ble 2803 2795 B70 aray 
Ven. 132 265 375 500 62:1 743 862 983 1103 1213 1335 1451 1566 1679 1793 1899 2002 9008 
Sat. 126° 1266 1264 1263 1268 1273 1277 1286 1205 1308 1315 1827 1840 185° 1386 1878 1890 140° 
Mesh. Vrish, Mith. Kat. Sim. Kan, Tul. Vrech. Dban. Mak. Kum. Min. Asva. Bhar. Krit, Rohi. Mrig. Ardh. Panar, Push. Asles, 
30 60 90 120 150 180 219 240 270 800, 830 880-133) 267 40:0 588 667 800 98:8 106-7 
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TABLE V-B.—GEOOCENTRIC PLACES OF PLANETS 419 


V-B=-cont. 


Maxs, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656—A.D. 1999. 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 390 
08 018 028 N7N17 N27 D7? D1 D277 Ja6 Jal6 Ja26 FS F15 P25 Me7 Mrly Mro7 An 6 
1668 173°4 178°8 1865 193°0 199°9 2064 213°8 2199 ABTO 2249 233°3 2407 247-7 258 6Ir7 2790 2761 283-4 290°8 
161° 177°1 1943 2117 2283 2431 2540 2568 2508 245°6 249°6 260°7 275°8 2931 3113 3243 3162 O68 96 
274°5 2751 2762 277-4 2789 280°7 282°5 2845 2266 283°9 2913 2935 2958 298°3 3006 3030 305:3 307% 3097 
158°7 1710 1834 1964 2085 221°2 2327 2463 259°0 2718 28t3 2969 309 8218 3345 3470 3594 11:5  99K% 
334°3 883°7 8331 332°5 332°4 3323 332°2 3832°7 3332 383'7 8345 $85'4 3362 337-4 3386 3398 3411 3494 843+7 

18 N28 D8 D118 D28 Ja 7 Jal? Ja 27 "6 F16 F226 Mr 7 Mri7 Mr 27 An6 
sn8 “‘aU8 a9 as tay 223 20 207 221 1880 242 269 303 843 889 436 486 539 592 647 
172°7 1993 2064 2236 2360 241°0 2380 280°6 231°2 241°l 255° 2719 2896 307°6 8248 3396 351-0 351°6 345°0 
3099 309'4 3092 3094 309°9 310°7 311'8 3132 3148 8166 318°6 3208 823i 8254 327°7 3301 8325 3349 8874 
15)'2 150°3 1533 1596 1675 i769 186°4 1972 2082 2197 21'S 245'4 255°4 267-7 279-9 219 3041 8164 3288 
$48°6 3478 847°] 3846S 345°9 345°5 345°2 345°4 345°7 346°0 346°7 847°4 3481 3849°2 350°3 3514 352°7 354:0 855°8 


R17 N37 D7 DB tra ae Ja6 Jal6 Ja26 F5 F15 F235 Mr7 Mri7 Mr27 Apé6 
1703 1880 1026 1004 2062 2142 220-0 2271 2342 1881 2414 2469 2562 2885 2709 2786 2862 293'R 301+4 


4 8092 
8 2040 217° 224°9 2240 2193 214-4 221°5 285°2 2513 2685 296°3 036 318°8 3302 333-9 3283 3299 397-0 
se a, hiky ‘aure. pace ape) alee 347-4 8486 3501 3518 8557 3553 3582 03 25 48 
1002 20868 21-0 2888 2460 2578 2701 280-4 2045 B06°3 3178 329-4 340-4 351'2 12 106 190 254 296 
04 26 18 09 | O38 «8507 859-2 8591 3500 8500 8505 O1 06 13 24 94 48. §8 74 
Pen ete. : ‘8 803 768 1882 732 702 679 669 G74 688 713 744 78:9 899 
ee he Bi, Wien wos. oie aura Genet 265'2 2826 2983 3106 3162 3125 3059 307°3 3183 3333 
OE ee fee one Moca sen ome ean 21:9 21:9 224 21 41 255 27:0 988 30-7 398 
te ape Gh Veo 400a ore sine saPa pes 2529 2655 2788 2909 3035 8160 3286 341-0 8531 60 
ee TUR oo igs ise: “19a fia Gan 128 180 182 185 144 152 159 170 181 198 
0 2059 212 ‘1 2243 2416 249° 1883 256°5 2642 271-7 2794 287-2 2949 3028 3106 B187 9263 
ee rs Gone “Sigh art tale Goa 277-9 201-2 2985 2U68 289-4 2885 297-6 311% 3986 847-1 
er a nen tea Gea TOs cane 596 585 57:7 B72 57-0 572 577 SRG 597 61-0 
Tey peo Bee0 2908 auvo Hoes veel geea Bi04 295°5 2814 2358 247-7 2573 2677 278-7 290-0 3018 8188 
M86 829 828 81'S «806 «299 «289 BB 878 273 272 272 272 277 283 289 299 309 B19 
Ja7 Jal7 Jn27 F6 F16 F26 Mr7 Mri? Mr27 Ap6 
Ge Ge Tors eT aes 1190 foo, fem] 2904 1204 lise lise 1118 10m) sore ieee nye 102-4 1048 
oe tee ape gegiis isocd 2061 3419. GaVe are 2202 281-7 2742 271-2 2776 2006 3068 3247 3433 18 
1078 Tee eke hon ‘1 1005 998 98:8 97°5 961 948 985 924 915 908 90 904 909 
Pre 190% BORE 2152 2279 240 2550 2657 2789 2907 8081 815°4 327°7 389°7 3519 27 15° 27:3 23893 
MT VEG ee go 162 ss 445 4B aed 423 420 417 414 417 42:0 422 480 438 447 
5 Ja : 5 Mr7 Mri17 Mr27. Ap 6 
‘ D7 D117 D 27 Ja6 Jal6 Ja26 F5 FI15 F2 : Pl ; : 
OO eta shia ote 9403 S86) gud 2885 2722 2797 3877 2058 Boo B13 8191 3261 8349 3427 
ae eRe eae 5511 oars 3629 Seal OneO 2602 254-7 258% 2701 2855 308 821-0 3ATL 856-4 110 
1574 170°5 186" 130°0 131% 1320 133°7 1330 1327 132'4 181°6 130°7 129° 1282 1269 1256 124-4 128-4 122'6 
eee ee ee fan iael isa foe See 2350 247° 260° 272% 2850 207 B08 s2e4 3348 B47 
pe RR RR alae Sr a B79 B74 56S 562 562 B62 562 B68 574 579 
‘0 1527 158°2 1624 1500 1466 1430 1892 186-2 194°5 
6 1221 127-4 1825 137°8 141-7 1453 1487 1BBE 1510 1527 1552 162-4 1500 1466 1430 1892 1862 194: 
Oe ee tee ek oned: bape ae 240° 250° 2649 28-4 2003 S174 Bars 9407 04 HS 
Me ae ties -is7s “isos 160K tole Aes’ 1631 163-4 1693 1628 1621 1612 1600 158-7 187°5 156 
LO ee ens ‘sto, 3708 sees ROG d0s 3070 3129 8159 316% 3006 301 2908 3002 3099 3100 
oy aes oe are are 8 el eR tae 735 728 721 713 710 707 704 708 71 7 
5 if 4 
‘2 3041 3120 3197 327° 3355 3436 350°8 3586 
2 249° “1 257° ‘L 2729 280 1887 2883 2972 3041 3120 3107 3276 935° 3430 350°R 85 
a ae Sv 2800 2208 2981 D806 S65 8008 88 ee et | es 
ee tars ised isyo  1aeD 18rT Eee 190° 101'7 1926 1081 1984 1984 1979 1928 1613 1601 
Tet Un? IBe1 1967 203 2218 2348 247+ 250°8 272° 2850 3076 8102 3225 8352 2477 0-0 125 B41 
ee ee ees or 218 | BT O06 © BO 891 883 875 866 861 856 85 
91° a ; 
7 F6 F16 F26 Mr.7 Mr17 Mr27 Ap6 
D8 DIS D28 Ja7 Jal? Jao7 F6 F16 F? 7 Mr 27 Ap” 
09 Ot fee6 1423 1480 1586 1589 1633 1687 1888 1732 1772 1809 183.8 1860 187-4 1873 1859 1829 1706 
ie 2075 272 2184 2115 20771 2126 2247 240°1 257°3 rable ree ph oe : ace oO acny 9340 seu ae 
198 Oe ‘5 2057 2049 210 2122 2141 (2161 2179 2195 21:0 222 See ea 
Se fark tren 1808 eek Coney 2201 2320 2439 2660 2682 2805 2026 3067 3170 3204 
ATT Oe 1080 1064 106-4 1063 1062 1056 1050 1043 1035 102-7 1018 1011 1004 997 995 
105°1 105" | 3 
N7 N17 N27 D7 D17 D2 Je 6 Ja16 Ja26 6 F1S F25 Mr7 Mri? Mr 27 Ap 6 
OS ous 2525 2603 2673 2749 2824 2001 2071 1BB9 3055 3133 3210 3287 B62 3440 B54 a5e0 | 63 137 
2s e 308'3 1981 1021 1946 2051 2197 236-4 2530 2712 287-4 3008 208% 3067 290-4 2087 B07L 3216 3396 
ee ote Sop 800 284a Sa6e cAmG 2410 2492 2453 B47 B4v1 250) 2523 2520 248 BE 
ssa ea Ve Bea ae oo alte ‘7 2948 3065 3180 3297 340° : ¢ " % pe 
ee in ig 1201 Se ey ree 1191 1184 1177 GY 1161 1153 144 1139 1135 1129 
1176 118° ; " . . . ee € . 
9 1619 1677 1737 1794 1852 1890 1908 1952 2014 2086 2116 216.9 Bol 2269 2258 2901 
Te ee Ran es? a\h0 sien SRT ene 2812 200%) 291°0 2841 2799 287-4 300% 306 3846 9593 
1858 eg Gers 2582 2552 2573 2504 GLX 240 9537 2668 2180 2015 8041 3167 3202 341-7 3002 68 
2483 240°8 451” 9 208° 58 2285 241°0 253°7 2663 2789 2015 3041 3167 38202 341° 
Mg vere ines 18b0 1884 1338 1337 1836 1334 1327 1320 131°4 1306 129°8 1290 1283 1276 127°0 
1298 1307 181: ‘ 
18 N28 DS D18 D28 Jo? ja? Jaa? F6 F 16 2) Mr8 Mr18 Mr 28 Ap 7 
oo oe a1 2801 2872 2948 3013 3003 8165 1891 323° 8313 9886 3460 3592 OB TS lah 217 84 
27 teed 1798 1956 2127 2901 246-7 2616 2724 a75°3 B92 2641 BEL BIH go B12 3810 sarZ Hg 
er tae aes O81°8 2329 286-4 285.2 286% 2004 Bad 2800. 9804 BATE OPE: 9079 S700 2008 S018 RISE 
279°0 279° f s See ey wee ‘1 2209 224 4 ‘S ‘402 ‘ : , bot . ~ 
ee Aieleiee laws. jase 460" 148% 1466 1467 ‘1467 1463. 1459. 1455 1447 143-9 1432 1424 1416 1408 
1413 1425 143" ‘6 


: iS Dan, Satab, P. Bhad, U, Bhad, Revati, 
) ; ‘ + Wig . Jyesh, Mula, P, Ash, U, Ash, Srav. : 
c 1, Hasta, Chit, Svati, Visa, Anur ; 7 290+ 83° $46 60°0 
rate ae aes. 173°3 1867 200°0 213°3. 226°7 240° 253°3 266°7 280°0 2933 306°7 320°0 333°3 3467 8 
133°3 39146 4 
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Day of I.8.Y. 


BEng. date 
1891 Mars 


Mero. . 


Jup. 
Ven: 
Bat. 


Eng. date .. 


1892 Mars 


Mere. .. 


Jup. 
Ven. 
Sat. 


1893 
Jup. 
Ven, 
Sat. 


Eng. date 


Mars .. 
Mere. .. 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


1894 Mors ... 
Mere. ... 


Jup. 
Ven, 
Sat. 


Eng. date ... 
1895 Mars ... 
Mere. ... 


Jup. 
Ven. 
Sat. 


Eng. date ... 


1896 
Merc. 
Jop. 


Mars . 


soe 


eee 


Ven. .... 


Bat. 


1897 Mars 


see 


Mere. ... 


Jup. 
Ven. 
Sat. 


Eng. date ... 
1898 Mars ... 
Merc. ... 


Jup. 
Ven. 
Sat. 


199 
Jup. 
Ven. 
Sat. 
1900 
J»p. 


Ven. 
Sat. 


1201 


Mars .. 
Mere. . 


Mars ... 
Merce. .. 


oe 


Mars ... 


Mere. ... 


Jup. 
Ven. 
Sat. 


Eng. date ... 
1902 Mars ... 
Mere. .. 


up. 
Ven. 
Sat. 


Biesh. Vrish. Mith. Kat. 
120 


30 60 


90 


10 


Ap 22 
39:2 
27°4 

3167 

3318 

140°1 


Ap 21 
269°0 
10°8 
345°0 
55'2 
153'5 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


20 30 40 


Mv 2 My 12 My 22 
459 52:7 59:4 
325 283 221 
8185 320°2 321°7 
345°6 355°6 G37 

139°7 1389°5 1389°7 


My 1 My 11 My 21 My 81 


2741 2784 2829 


37 48 183 
3473 349°6 351-7 
653 754 828 
153-0 1524 152°3 
59°99 663 72:7 
3532 79 25° 
150 174 197 
19:0 31:3 440 
1660 1654 1651 
My 2 My 12 My 22 
300'4 3074 3142 
27 211 402 
420 44h 46/7 


3328 343°3 353°9 
1788 1781 1776 


My 2 My 12 My 22 
737 798 859 
173 360 540 
692 711 731 
5583 667 78° 

191'4 1906 1900 


Ap 21 My 1 My 11 My 21 


3135 
13°2 
941 


348°6 . 
2004)" 4s 


83°0 
253 
126°5 
22°1 
216°4 


Ap 22 
3316 
24°1 
159'0 
26°1 
228°1 


100°4 
3566 
191°9 
832'4 
239°7 


348'5 
342°6 
227°2 

55°1 
250°8 


Sim. Kan, 
150 180 


321°1 323°5 383°1 
314 473 §59°2 
970 ©9983 99'8 
09 134 
203°6 202°9 


684 940 
382 485 
1265 1267 
154 106 
2157 2149 


My 2 My 12 My 22 
389°4 347°0. 354°5 
21:7 «147-155 
1582 157°3 1569 
38°4 502 62-7 
2275 2269 2261 


1047 
355'6 
191-7 
344°2 
2389°3 


109°5 

40 
1903 
356'2 
238°7 


1145 
18°6 
189°1 
sl 
238°0 


356'0 
256°1 
226°2 

63'1 
250°6 


3°7 
130 
2251 
743 
250°3 


11°3 
816 
223'8 
82°5 
249°7 


125°3 
8'6 
26u'4 
20°0 
262°1 


1234 
27°4 
260° 
82°3 
262°0 


1321 
48°1 
259°5 
Ate 
2514 


My 3 My 138 
SHR eK. 
235 417 

292°5 293°5 

333°0 343°0 

273°3 2733 


My 23 
26°4 
57°9 

294'1 
853'9 
2731 


Tul, Vrsch. 
210 240 


50 60 70 


Je 1 Je ll Je 21 
662 729 792 
256 3872 530 
22:9 8259 3246 
196 317 438 
1899 140°0 140°7 


Je 10 Je 20 
2901 293°4 
48-4 67:1 
8555 3572 
940 944 
152°2  152°7 


286'9 
30°5 
343°7 
89°3 
152 3 


85'5 
63:1 
24°4 
685 
164°5 


92°0 
81°4 
26°6 
80°7 
1647 


791 
44-0 
211 
56°3 
164°8 


Je 21 
333°9 
910 
53:8 
27°7 
1766 


Je ll 
327-4 
763 
6!5 
16°4 
176'6 


Jel 
320°9 
59:0 
49° 1 
51 
n by dy | 


Je 21 
104-4, 
815 
79°7 
11a 
188'5 


Je 1 
91'°9 
6y'3 
75°23 
89°3 

189°4 


Je 11 
98'2 
79'8 
97°5 

1C60'8 
188°7 


Je 10 
850'9 
57°5 
103°3 
49°8 
200°7 


My 381 
343°6 
63°0 
101°5 
37'7 
201°5 


Je 20 
358°2 
§2'3 
105'4 
622 


117°2 
ATT 
130'8 
22°9 
212°1 


105°3 
33°5 
128°2 
10°7 
213'3 


1112 
36°5 
129°4 
15'8 
212'6 


Je l Je il 
2k 96 
25°8 409 

156'9 157°0 
747 868 

225'3 2246 


Je 2l 
169 
687 

157°7 
98°7 
223'9 


119°6 
35'8 
188°1 
202 
287°3 


125°2 
54°2 
187°4 
82°2 
236'5 


1306 
73°38 
187°0 
44°4 
2335'S 


18'8 
50°7 
222°4 
8>°5 
249°1 


33°2 
868 
219°9 
92°5 
247°7 


136°3 
643 
258'6 
56°9 
260°8 


144°1 
90°6 
256°2 
81:3 
250'4 


Je 2 Je J2 
40°9 


Je 22 
47°9 
68°68 
293°7 
1u'4 283 
272°3 =271°5 


Dhan. 
270 


Mak. Kum. 
300 330 


200°4 


80 


Ji 1 
85'8 
710 
824'8 
55'9 
1415 


Je 30 
294'3 


Min. 
$80 


Aayn, 


90 110 

J! 31 
105°4 
125°7 
3237 
92°2 
144°2 


J1 30 
290°8 
132°4 

i pik 
G72 
155'5 


117°3 
115'8 


289°3 
75-8 

268°6 

Bhar. Xrit. 


13°33 28°F) —-40'8 


TABLE 


and Saturn for every tenth day of current cycle. 


Venus, A.D. 1765—A D. 1999 ; 


120 130 140 150 
Au 10 Au 20 An 30 S$ 9 


111'8 
140°9 
322°6 


267°8 


Rohi. 


§3°3 


118'4 
151°4 
321 °4 
1167 
1465 


66°7 


1246. 
1536 
3201 
129°0 
147°7 


Mrig. Ard, 
80'0 


160 


130°9 


123 2 
181°0 


Puner, Push, 


93'S 1066 


170 


V-Reeconr:, 


Mars, A.D. 1637—A.D. 1999. Mercury. A.D. 1645—A.D. 


TABLE V-B.—GEOCENTRIC PLACES OF: PLANETS’ 


Saturn, A.D. 1617—A.D. 1999—cont, 


180 190 
09 
149°9 
159 8 
315°2 
1787 
1528 .153°9 


O08 
293:0 
1712 
3561 
1285 
163°6 


1621 
185°8 

36°6 
213'4 
174°2 


0 9 
3°5 
1971 208°6 
72°3 
159°9: 
1846 


09 
174°2 
196'2 
1624 
145'0 
1948 


08 
611 
1718 
129°0 
197°4 
2047 205°9 


186°9 
157°5 
158'2 
142°4 
2148 


09 
87'2 
164°1 
176-6 
2185 
2247 


200°4 
1775 
200°2 
1788 
234'9 


10671 
191-4 
225'1 
128°4 
(2451 


2148 
199°3 
252°2 
2140 
265'5 


0 10 
119°6 
188°4 
236 
160°6 
266'3 


Mag. 
1383 


146°7 


200 


O 29 
162°3 
192°2 
3143 
203°6 
1558 


O 28 
802°3 
2064 
353°4 
1599 
1659 


1751 


_ 2165 


84°5 
237°0 
176°6 


O 29 
358°4 
2123 

72°4 
184°8 
1870 


O 29 
187°7 
1861 
104°5 
1515 
4197°2 


O 28 

65°4 
1759 
182-4 
222'2 
207:1 


200°6 
184°6 
157'4 
166:7 
217°) 


O 29 

98°6 
1981 
181°0 
2313 
2267 


214°2 
211°6 
204°5 
2042 
236°7 


1158 
217°6 
229-0 
151°3 
246'8 


228'9 
2026 
2552 
237°4 
26569 


O 80 
131°2 
178'4 
284°7 
185°4 
287'4 


210 


220 


N 18 
1749 
226'6 
3145 
228°7 
156°9 


a Ee 
313°1 
235°6 
351°3 
1746 
168°0 


183'1 
227°4 

31°8 
259°7 
1789 


N 18 
357°4 
201°1 

71°2 
209'9 
189°3 


N 18 
201°1 
195°1 
105°5 
166°6 
199°S 


N 17 

65°2 
2049 
135°1 
245 6 
209°4 


214°4 
218'8 
161-1 
1916 


219°4 


N 18 
103°6 
231°3 
186'3 
232'5 
229°0 


228°6 
235°2 
208°9 
229°3 
2382 


125°6 
21671 
233°4 
174'1 
248°7 


243°7 
19571 
258'9 
2599 
258°6 


N 19 
142°3 
197°6 
287°0 
210°5 
268°9 


230 


N 28 
181°3 
242°0 
816'2 
241°3 
157°7 


N 27 
8191 
242°9 
550'8 
186°6 
169°0 


194:6 
220°5 

30°5 
270°5 
1799 


N 28 
358°5 
203'3 

701 
222°3 
190'4 


N 28 
207°9 
208°9 
105°6 
1765 
200°5 


N 27 

62°9 
225'9 
136 0 
259°0 
210°6 


2216 
235°9 
162°8 
2040 
220°7 


N 28 
106'0 
2445 
187°4 
227°3 
230°2 


235°9 
236'3 
211°2 
241°9 
2348 


129°9 
210°0 
235'5 
187°1 
249°7 


2511 
2043 
260°9 
270°7 
259°7 


N 29 
1475 
2133 
288'4 
223'1 
269°7 


240 


D 8 
187°5 
2542 
316°9 
253'8 
158°5 


D7 
325°3 
241°8 
350°6 
1988 
1700 


201°2 
2163 

29°2 
280°7 
1816 


D8 
03 
2141 
68'8 
285°1 
1915 


D8 
2147 
225'2 
105°3 
186'6 
201'8 


D7 
60:2 
239°2 
136°7 
271°2 
2117 


228°7 
251°1 
1642 
216°6 
°221°9 


D8 
107°5 
2521 
189 3 
221°6 
231°3 


243°8 
2293 


213°3 | 


2546 
241°0 


1336 
2125 
237°9 
199°3 
250°8 


258'8 
2180 
263'0 
280°5 
260°7 


D9 
152'5 
2?0°4 
290 2 
235°6 
270°7 


250 


D i8 
193°7 
259 3 
317°4 
266°5 


158°8 


D117 
831°6 
234 2 
350°7 
2112 
17905 


207°7 
2217 


248'4 


271°9 


1614 
265°2 
294'1 
2608 
273'0 


270 


Ja 7 
206°) 
248°5 
320°7 
291°5 
159°5 


1892 


Ja 6 
3443 
2400 
352°0 
235'8 
171°5 


1893 


221-0 
249°3 

26:9 
308-0 
183'2 


1894 


Ja 7 
105 
263'3 
64'9 
272°9 
1940 


Ja 7 
235°7 
2764 
102°5 
220°4 
2046 


1895 


1896 


Ja 6 

517 
281°5 
136°9 
307°6 
2149 


1897 


250°7 
2649 
167°0 
254°4 
225°1 


Ja 7 
1043 
241°5 
1942 
223°3 
2347 


1898 


1899 


265'9 
243'0 
219°5 
292'1 
244'5 


1900 


140°5 

255°0 
244°5 
235'9 
254'3 


1901 


2819 
2693 
2699 
805°0 
2641 


Ja 8 
165°4 
280'4 
296°3 
273'5 
2741 


1902 


1903 


248-3 


280 


Ja 17 
212°4 
249°9 
322°6 
803°9 
169'3 


290 


Ja 27 
2187 
259°7 
8247 
$16 2 
159°] 


Ja 16 
350°9 
2538 
358°] 


Ja 26 
357°5 
2701 
854-4 
260 7 


1715 J7L6 


227°8 
266'5 

268 
$11°4 
183°4 


234°6 
284-7 

27'1 
3130 
183°6 


Ja 27 
19°7 
296°9 
62°7 
290°4 
195°C 


Ja 27 
250'0 
299'9 

99°9 
244°3 
205'8 


Ja 26 

611 
2790 
185°3 
330°0 
216°3 


Ja 17 
14°7 
280°5 
64°7 
285'°5 
194°5 


Ja 17 
242°9 
290°6 
101°2 
232'5 
205'2 


Ja 16 
50'6 
287°9 
186°3 
318'6 
215°6 


265°6 
259°2 
1¢7'5 
279°6 
2268 


257°9 
257°8 
167°4 
267°0 
2260 


Ja 17 
100°9 
249°7 
195'3 
230°0 
235'7 


Ja 27 

97'2 
263'0 
196°4 
248°4 
236°7 | 


281°4 
2761 
223°1 
316°6 
246°6 


273°7 
258'8 
221°3 
304°5 
245'6 


139°7 

290°0 
248'9 
2611 
256°5 


14171 

372'F 
246'8 
248'8 
255°4 


297°7 
300°3 
2744 
310'8 
266'5 


Ja 28 
1711 
204'4 
800°9 
298'9 
2765 


269°6 
285'9 
2721 
309°7 
265°3. 


Ja 18 
168'7 
291°4 
298'5 
286'0 
275°3 


2800 2983 306'7 


310 


F 16 
23C°9 
291°2 
329°1 
840'7 
158'2 


PF 16 

10°6 
805 6 
357'9 
285'8 
W711 


248°2 
317-7 

28'5 
3047 
183'4 


F 16 
30°1 
318'3 
61:8 
3233 
195°2 


F 16 
264°7 
299°8 

97'4 
268 6 
206°5 


F 15 

649 
277°6 
132'9 
351°2 
217°4 


280'8 
283'7 
1666 
304-7 
2281 


F 16 


~ $0°7 
297°0 
197°5 
257°7 
238'3 


297°0 
3113 
225°0 
841°1 
248°5 


1340 
320°2 
2629 
286°2 
258'6 


313'3 
310°6 
279'1 
301'0 
268°7 


F 17 
178'3 
287'2 
#06'6 
823'9 
278 8 


320 


F 26 
237°0 
309 1 
331°4 
352°7 
157°6 


F 25 

17 2 
323°1 
359°9 
298°5 
170 6 


255'1 
830°3 

29°7 
299°7 
183-1 


F 26 
35°4 
316 9 
61'8 
3360 
1951 


F 26 
271°9 
299°5 

963 
280°9 
206°7 


P. Phal. U. Phal, Hasta. Chit. Svati, Visa. Anur. Jyeah. Mula, P. Ash, U. Ash, Srav, Dan, Satab, P. 


1600 17383 1867 2000 2143 2267 240:0 253°3 2667 §20'°0 


1999; Jupiter, A.D: 1656—A.D. 1999 


340 


Mrl7 
248°9 
844°6 

. 8363 
16:2 
1561 


806 
4°3 
169'3 


269'0 
333°3 

32°8 
298 2 
1821 


Mr 18 
46°9 
308°4 
62°8 
u's 
194°4 


Mr 17 
286°9 
309'9 

951 
805 3 
206°3 

Mrl17 

65°7 
322°7 
129'0 
17°5 
217°9 


281'8 


Bhad, 
833'3 


Mr 17. 
3506 
325:2 


. 1958 


U. Bhad, 
846°7 


42] 


850 360 


Mr27 Ap 6 
2548 260°5 
859'9 


2759 | 
3265 
345 
303°2 
1°14 


Mr 28 
52:7 

317'5 
63:8 
130 

193°8 


Mr 27 
2045 | 
326°5 

94'°8 
317°6 
205°9 


Mr.27 
70°3 
8410 
127°9 
221 
217'6 


319°7 
10°3 
160:8 
72 
228°7 
Ap 7 
94'9 
56 
194'8 
3140 
240°0 


311-9 
354°8 
162°1 
3547 
228'7 


Mr 28 
92°1 
10 


802°4 
239 9 


328°5 
3437 
2283 
28:1. 
2505 


836°5 
3867 
228°2 

39°32 
251°2 


121°5 
318'8 
258'8 
3362 
261'4 


121°3 
327°2 
259°6 
848°6 
P20 


3446 
320-0 
287'4 
801°5 
272'1 


Mr 29 
163'3 
3322 
3150 


852°3 
336'5 
289°2 
308°6 
2727 
Ap 8 
169'5 
8509 
317'4 
13'5 3 =25'2 
282°7 | 283°5 


Revati. 
860'0 


422. 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


TABLE 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every tenth day of current cycle. 


Venus, A.D. 1765—A.D. 1999 


Day of LS.Y. O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 

Eng. date ... Ap13 Ap23 My 8 My13 My 23 Je2 Jel2 Je22 J12 3112 Jl122 Aull Aull Au 21 Au3L 8 10 §S 20 S 26 

19038 - Mars ... 1580 i556 1b4 6 iss: lL ise: "2 158°7 169 1653 1701 1750 1803 1857 191°6 197°9 2040 2105 2173 224°2 

Mero. ... 09 4192 336 487 S47 Sl 446 471 582 736 91°2 105°8 128°0 145°2 1606 170°9 173° 2. 1667 

Jup. .. 8185 3205 3225 3244 325'°9 327°3 8.84 3292 3296 829°8 3296 8270 3282 3271 3258 3245 323° ( 3217 

Vea. ... 318 440 537 67-4 791 905 1013 1121 1223 1321 1413 149°3 1555 158°7 1594 1556 1490 1448 

Sat. ... 2833 2841 2845 2848 2847 2844 2842 2336 283°0 282°4 281°6 2808 2801 279°4 2788 2781 2779 2778 

Eng. date ... Ap12 Ap22 My2 My12My22 Jel Joell Jo2l JL1 JLit JL21 JiL3l Aa 10 An 20 Au 30 s§9 819 8S 29 

1904 ‘ Mars ... ‘ 1‘7 196 33 33° 107 478 548 615 634 751 817 885 949 1015 1078 1141 1205 1267 

Mere. ... 135 274: 348 332 259 264 361 51:3 689 876 105°9 1240 1400 152°0 156°6 152°2 145°7 147°9 

Jup. ... 3464 3498 3511 3534 355°5 357'7 359°7 L4 29 4'2 53 60 62 6'3 ig Je 5°3 43 30 

Ven. ... 337°0 3493 14 188 260 833 500 628 700 874 995 1118 1250 1362 1437 160°8 173 3 1857 

Sate ... 2946 2952 295°9 2964 2963 2965 2965 2960 2955 295°0 2942 2934 2926 201°9 291°3 2006 290° 2 289°8 

1905 Mars ... 211°3 2095 2069 2036 2004 19392 197'2 1978 1991 2020 205°2 2093 2141 219°2 2250 2390'S 237°2° 243°8 

Merc. ... 146 1Ld1 79 61 148 289 461 647 836 101°9 1186 182°1 1391 1367 1306 1298 139° 152°8 

Jop. .. 1387 160 184 203 233 257 280 302 324 34:2 363 3879 394 405 414% 422 425 42:3 

Ven ws 220, 18'3).- 1S 72 61 92 150 22t 312 408 509 GL6 725 842 901 luvs 118°9 1313 

Sat. . 805°6 3063 3070 307°8 38:0 3083 3085 .8032 307:9 807° 3070 3064 3056 3048 3040 8032 38027 3022 

Eng. date ... Apl3 Ap 23 My 3 My 18 My 23. Je2 Jel2 Jo22 J12 JL12 Ji22 Aull Aull An2l Au 31 6810 820 $s$30 

1906 Mars ... 266 335 404 475 542 GLO 678 745 810 877 944 1007 1072 1137 1200 1265 13827 1399 

Merc. ... 3505 3469 353°3 63 233 418 6U8 795 969 11LR 1209 1204 113-2 1110 1190 1821 1486 165°9 

Jup. .. 416 438 459 482 505 529 552 575 599 6272 645 685 68385 70:2 719 +736 750 760 

Ven. .. 144 267 39:0 SL3 634 754 874 992 ILLO 1228 1845 1462 1577 1686 1796 1902 200°3 209°5 

Sat. ... 316°6 3817°5 8184 3193 3198 38203 320% 3207 3206 320°6 3200 3195 3189 3181 3173 3165 3158 38151 

1907 Mara ... 2522 2563 260°2 2633 2655 2668 2671 266:0 2644 2615 2539 257°3 2569 257°9 2601 2632 2674 2721 

Merc. ... 332°7 3148 09 191 879 6569 747 902 1011 1032 967 92:7 985 111°2 1273 1447 1626 1802 

Jup. .... 697 ' 712 728 7 767 ~788 810 832 $66 87D 901 (9255 947 070 990 1010 1028 1046 

Ven. ... 8206 382°6 844°7 356°7 86 207 328 45:0 570 692 8l2 981 105°7 1178 1803 1485 1547 1673 

Hat. ... 827°7 3288 3299 3830°9 881°6 332°2 332:9 333:1 3333 8835 3331 332°8 332°4 3317 331:°9 3302 8294 3286 

Eng. date ... Ap 12 Ap 22 My2 My12My22 Jel Jell Je2l Jil Jlil Jl121 J18i AulO Au20 Au30 S9 S19 8 29 

1908 Mars ... 411 477 543 609 676 741 806 871 935 994 1063 11277 1192 1256 1319 1383 1447 1510 

Merc. ... 8885 356°2 149 3840 522 635 805 851 798 741 785 901 1057 1232 1413 1593 1758 189°6 

Jop. .... 995 1001 1010 1020 1034 1049 1068 1038 1107 1128 1150 1172 1194 1216 1238 1261 1282 130°3 

Ven. ... 430 556 649 740 813 877 894 898 851 787 737 %T7 $%GW8 816 891 979 1077 1182 

Sat. ... 338°9 3401 341'3 3425 3434 3442 8452 S157 3462 8166 3464 346°3 8462 3456 315°0 3444 3436 3428 

1909 Mars ... 2782 2849 .2912 2976 3039 3098 3155 38266 8262 3307 3347 887°5 839°3 339°7 33889 3367 38341 3320 

Merc. ... 3522 1192 294 464 5983 658 623 556 580 683 840 101°2 1195 137°7 165°0 1700 1805 182°4 

Jap. ... 1314 1809 1309 1808 131°3 1821 13832 13845 1860 1876 1394 141°4 1434 1435 1476 1498 1520 1542 

Ven, ... 3957 88 205 328 451 574 697 818 940 1062 1186 1805 1428 1548 1667 1787 1908 2026 

Sat. ... 3506 351'9 353°2 3544 455°5 3566 357-6 3858'3 359°0 359°7 3859°8 0-0 O11 359°7 S59°3 8588 358°0 387°2 

Eng. date ... Ap13 Ap 23 My 3 My 13 My 283 Je2 Jo12 Je22 Ji2 Jl12 Jl22 Aull, Anil Au2l Au381 810 820 8830 

1910 Mara ... 560 620 684 744 805 870 983 994 195°7 112°0 118% 1246 130°9 1373 1436 1499 1564 1¢30 © 

Mere. ... 69 240 = 3%'1 460 443 370 3876 469 61°7 791 976 1159 %133°9 1497 161°7 1664 1817 155°2 

Jup. ... 1648 1637 1625 1616 1611 1610 1611 16°38 1623 163°4 1646 1661 1671 1697 1716 1737 1757 1779 

Ven. ... 8136 822°9 3331 343°3 35145 6d 172 289 404 524 646 759 $79 1000 1122 1244 1368 148-7 

Sats... 2°4 37 5°0 63 75 87 99 108 j$4l17 #°126 “130 +1334. 13°9 * 13'S: 918% ~138 0 i28 -ace 

1911 Mars ... 2985 3060 313°4 3260 3232 385°3 8427 3496 356'5 3:2 95 159 215 272 $22 e64 403 431 

Mero,... 165 260 261 192 170 251 895 586 730 937 1119 1285 1422 1489 1470 1894 135°8 1479 

Jup. ... 1988 197°6 197:0 194% 1938 192°8 191°9 1914 191°4 191% 191°7 1926 1935 1449 196°3 1980 199°7 201°7 

Ven. . 824 444 6563 678 795 909 1016 1123 3226 18231 140°9 1485 1543 1572 16566 1518 145°7 1408 

Sat... «6144 2 149 «6170S sI8'4 18'S) 2102230 «62884 24 BB C862 | B7O )6=Co 27s S878 S27) 280 B76 ave 

Eng. date ... Apl2 Ap 22 My 2 My12Mv22 Jel Jall Jo2l Jil Jtib Jl2l JI8l AulO Au20 Au30 89 §819 §& 29 
1912 Mars .. 7l2 769 625 888 94°91 100°9 1t06°0 112°0 1182 1242 13974 1868 1430 1404 I85°7 1622 1688 175°3 

Moro. ... 80 17 8837°6 40 169 3838 5%t Vhl &4*9 1LO7L 1216 1380°9 1807 123'7 1213 1280 1418 158:0 

Jup. . 2324 2310 2396 2299 2246 2273 2259 224°8 2237 2229 2222 2220 2220 2224 2233 2244 225% 2268 

Ven. 337'5 3498 21 14 8 ese 873 SLL 638 8675'S = 857°S-—s-« 1000-1123 «1253 13869 1492 1613 1738 186-2 

Sac. 268 281 294 30% 3820 2834 848 3650 37:2 3885 894 402 411 415 410 424 422 421 

1913 Mare ... 817°0 3246 332°5 3398 3477 355'1L 27 99 4172 218 3818 388 466 51:0 57:1 681 687 438 

Mere. ... 339°0 38432 °3553 14 24 484 674 860 1006 ILL'8 1138S 1072 1034 1088 120°9 1872 1548 1723 

Jup. 2640 2346 4648 2647 2644 263°6 2626 261-4 2601 2588 2575 2563 2555 2547 2544 2544 2546 2553 

Ven. 195 142 83 42 41 £81 143 221 3:0 410 54 619 730 843 960 1078 1197 131°6 

Sot. ... 894 407 420 433 446 45:9 473 486 499 512 523 6534 56544 5351 558 565 566 566 

Hng. date ... Ap 13 Ap 23 My 8 My 13 My 2 Je2 Je12 Jeo22 Jiz J112 Jl22 Anil Aull Au21l An8l S310 S820 830 

1914 Mars ... 886 9931 (979° 3032 1085 11388 1195 1252 1812 187°2 1432 149°2 1556 1621 1685 17612 1816 18838 
Mere, ... 333°5 348°8 64 %3 443 627 (787 Obl 957 907 849 890 1008 1158 1230 151°0 1688 1831 

Jup. 268°8 2954 2967 2977 2989 2090 2992 2986 2951 297°2 2962 2949 28+ 2924 291'°2 2901 2892 28K-7 

Ven. .. St 273 398 S19 640 760 879 998 LIL4 123% 1850 1466 1579 1692 1800 1904 2001 2004 

Sat. ... 523 535 647 553 571 684 598 61 625 639 651 663 675 684 693 702 706 715 

Mesh, Vreh, Mith, Kat. Sim, Kan. Tul. Vrsoh. Dhan. Mik, Eom, Min. Agen. Bhar, Krit. Rohi, Mrig. Ardh. Punar. Push. Asles, 
80 60 90 120. 160 180 210 240 270 800 330 360 138 267 400 633 667 800° 933 1066 120°0 


V-Beconi. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Saturn, A.D. 1617—A.D. 1999—conz. 


180 


O 10 
231°2 
1618 
320°7 
142°9 
277°5 


09 
182°9 
158°8 

1s 
198'0 
289°2 


250°5 
169°2 

419 
143 3 
801°7 


010 
145°2 
1839 

767 
2180 
8143 


277°2 
195°8 
-106'1 
1798 
827°8 
09 
157°4 
198-0 
132°3 
129°0 
341°9 


3303 
175°9 
156°4 
2145 
856'5 


O 10 
169°4 
157°6 
180°1 
161°2 

115 


448 
1625 
203'8 
140°5 

26°7 


O83 
1819 
175°4 
228'6 
198°5 

41'9 


78'6 
189°7 
2562 
143°6 
567 


O 10 
1952 
198'8 
288'5 
217'4 

714 


190 


O 20 
238°2 
168°7 
319'8 
1442 
277°9 


O 19 
138°9 
1734 

Ord 
210°4 
289°4 


257°5 
185°5 

411 
155°1 
301'é 


O 20 
161°5 
200°5 

77-0 
2248 
3141 


283°1 
208°6 
107°6 
1923 
827°3 


O19 

163'8 
197°4 
1340 
140°3 
341°2 


330°3 
171-2 
158°6 
226°4 
355°7 


O 20 
1760 


1681- 


182°3 
173°7 
10°7 


45°2 
178 
2058 
143 0 

25°9 


O 19 
188°6 
1930 
230°4 
210°8 

41°3 


82°9 
205'2 
257°6 
1558 
56°9 


O 20 
202'1 
207°0 
288'8 
2241 

712 


200 210 


O 30 
245°5 
1784 
819'3 
150°6 
2782 


O 29 
144:9 
190°2 
359°1 
222°6 
289°5 


264'6 
204'3 

40°1 
167°3 
801°4 


O 30 
187:°7 
2156 

(eel: 
229'3 
3139 


289'1 
2145 
108'6 
204°7 
326°8 


O 29 
170°1 
189°9 
135°7 
151-9 
840°5 


332°2 
1762 
160°6 
237°6 
354°8 


O 30 
182°6 
182'8 
184°4 
186°2 

9°9 


44°6 
1963 
207°9 
150°0 
277 


() 29 
195°3 
209°9 
232°4 
223°8 

40°6 


e6'6 
2181 
259°2 
168°2 
53°9 


O 30 
209°) 
206°4 
289°3 
227°8 

710 


N 9 
252'9 
193'9 
319°0 
158'1 
278°6 


N 8 
150°9 
207°4 
357°7 
2349 
289°5 


271'8 
220'°8 

38°9 
179°7 
301°2 


N9 
163°8 
226°7 

768 
230'8 
3134 


295°6 
211°6 
109°3 
217°3 
326°1 


N 8 
1766 
187°4 
137°3 
163°6 
339'8 


333°3 
187°7 
162°6 
249°1 
354°0 


N 9 
189'3 
199°4 
186°6 
199°2 

gu 


43°0 
213°4 
210°2 
167°7 
24'4 


N8 
202'3 
2246 
2345 
236°4 

39'9 


 89°8 
225'0 
260'8 
180°7 

554 


N 9 
2159 
198'9 
290'1 
229°0 

70°9 


220 


N 19 
260'3 
210°7 
319°3 
167'1 
279°4 


N 18 
1566 
224°8 
856°7 
247°2 
290'2 


279°4 
234°8 

37°5 
192'0 
301°7 


N 19 
1708 
230°2 

762 
228°3 
313'6 


302°1 
204'2 
109'8 
229°8 
326°3 


N 18 
183°0 
1947 
138°7 
175'3 
339°5 


336°3 
202'9 
164°5 
260-0 
353'6 
‘N19 
195°9 
216°8 
188'8 
2112 
83 


40°0 
229°9 
212°4 
166 8 
236 


N18 
2091 
235'8 
236°7 
247°7 

39°0 


91'8 
220'1 
262°5 
193°0 

54°6 


WN 19 
222'9 
196'6 
291'3 
224°6 

70°2 


230 


240 


D9 
275°6 
245'0 
320°6 
187°1 
281°0 


D8 
168-0 
253'8 
855 6 
271'6 
291°5 


294°'0 
2452 

349 
217°5 
302°6 


DQ 
182'2 
218°6 

74:2 
217'3 
3141 


315°4 
213°1 
109°S 
255°1 
326°2 


CD 8 
195°8 
223°2 
140°6 
199°9 
339°1 


844°2 
237°2 
167°6 
280°4 
352°7 


D9 
209°2 
250 U0 
192'8 
238'3 

69 


345 
2554 
2168 
187-1 

21°9 


D8 
223°'1 
234°0 
2411 
272°1 

37:3 


92°9 
213°6 
266'6 
217°9 
52'9 


D9 
237'3 
216'6 
294°2 
213°6 

68'9 


250 


D 19 
283°1 
260'4 
3821°8 
198-0 
282'1 


D 18 
173'5 
2611 
355°6 
283'8 
292 5 


301°5 
2381 

33°5 
230°6 
3803'S 


D 19 
1883 
221'9 

72°7 
215°1 
3149 


322°0 
227 2 
109'1 
267°4 
326°7 


D 18 
202'3 
240 5 
1411 
212°2 
339°4 


348'9 
2544 
168'9 
289°8 
352°7 
D 19 
2161 
262°9 
1946 
249'2 

6'8 


82°8 
2642 
219°0 
198:2 
21°4 


D 18 
230°2 
2278 
243°3 
2642 

36°7 


91°3 
222'5 
268'9 
230°3 
52°2 


D 19 
244°7 
2382°5 
295'9 
212°6 

63:0 


260 


D 29 
290°9 
2724 
323°2 
209°4 
2838'2 
D 28 
179°0 
259°7 
835°9 
295'9 
293°5 


309°1 
234°2 

82°9 
242° 1 
304°4 


D 29 
194'3 
282°5 

71°5 
2171 
3156 


3291 
243°5 
103°4 
280°0 
627°2 


D 28 
2089 
2580 
141°2 
224°4 
339°7 


853'9 
269'8 
169°9 
297°7 
352'8 


D 29 
223°0 
270'7 
196°3 
261°7 

66 


32°3 
247°2 
221°1 
209°7 
20°9 


D 28 
237'4 
231°0 
245'7 
296'1 

361 


88'7 
236°6 
271°0 
242°6 

614 


D 29 
25271 
249°7 
298'2 
215°4 

67°1 


1904 


1905 


1906 


1907 


1908 


1909 


1910 


1911 


1912 


1913 


1914 


1915 


1999; Jupiter, A.D. 1656—A.D. 1999; 


270 


Ja 8 

298'7 
277'8 
824°8 
220'9 
284'2 


Ja 7 
1843 
252'2 
856°5 
807°6 
294'5 


316°6 
240-0 

82:1 
2548 
305°2 


Ja § 
200°5 
247 3 
70°4 
221°8 
3163 


335°9 
261°0 
107°4 
292°4 
327°9 


Ja 7 

215°3 
2748 
1411 
2368 
340°0 


359'1 
282°4 


170°9 - 


3040 
352'9 


Ja 8 
229°9 
268'8 
197°9 
2743 

63 


§2°9 
243'5 
223°2 
2213 

20°56 


JaT7 
244°7 
241°6 
247'9 
307°9 

85°3 


85'4 
2529 
273°3 
2553 

50°6 


Ja 8 
260°0 
267°2 
800'3 
221°1 

66'3 


280 


Ja 18 
308°6 
2741 
326°6 
233°0 
285'4 


‘Jal? 
189°3 
250°9 
3857°5 
819°0 
295°7 


8240 
252°3 
. 318 
267°5 
306°3 


Ja 18 
206°2 
2646 

69'1 
229°2 
817°4 


342°9 
2788 
1063 
305°C 
328'9 


Ja l7 
221°9 
289°8 
140°7 
249°5 
340°8 


47 
287°3 
171°4 
307°2 
853'5 


Jal8 
237°0 
261°3 
199°4 
286 8 

6°7 


34°7 
248°9 
225°0 
233°7 
20°6 


Ja 17 
264'1 
2568 
250°1 
320°1 

861 


811 
270°5 
275'6 
268'2 

50°2 


Jal8 
267'6 
284°2 
802°4 
228'5 

65°6 


290 


Ja 28 
8143 
267'1 
328'6 
245:0 
286°6 


Ja 27 
194°0 
258'6 
358°7 
330'2 
296 9 


3317 
267°9 

31°9 
280°0 
307°4 


Ja, 28 
21271 
2821 
68'1 
237°9 
318°5 


347°9 
2953°4 
105°1 
3171 
329°9 


Ja 2 
228°4 
800°6 
139°9 
2618 
841°7 


10°4 
283'3 
1715 
307°2 
354'1 


Ja 28 
243°9 
260°2 
200°3 
299°h 

71 


37°1 
261°6 
226°7 
245°4 
20:7 


Ja 27 
259°5 
273°8 
253°3 
$30°5 

349 


73'4 
288'3 
2780 
280°7 

49°8 


Ja 28 
276°2 
289°2 
304'8 
237°4 


64'9 - 


Mag. P. Phal. U. Phal. Hasta. Chit. Svati. Visa. Anor. Jyesh. Mula. P. Ash. U. Ash. 


133'3 


1487 


160°0 


173'3 186°7 200°0 213°8 2267. 240-0 


263°38 


266°7 


2€0°0 


Brav. 


293'3 


310 


F 17 
829'8 
278'5 
332°9 
263°2 
289°0 


¥ 16 
202'4 
289't 

2:0 
3514 
299°2 


346'5 
803°3 

33'U 
305°2 


- 309°9 


F 17 
223°7 
316'°2 
66'8 
257:°7 
820°7 


37 
319°6 
102°5 
341°6 
382°1 


¥F 16 
241°6 
298°0 
137°6 
288'8 
34:3°6 


221 
2783 
170°9 
297°0 
3558 


F 17 
258 2 
282°0 
201°6 
324'6 

84 


441 
295'2 
229'8 
269°7 

21°5 


F 16 
2746 
800°4, 
256'3 
8513 

35'2 


751 
319°9 
282°7 
2060 

49°4 


F17 
290°7 
313°9 
309°4 
257°9 

64:0 


Lan, 
806°7 


333°3 


846°7 


423 


. P, Bhad. U. Bhad.. Revati. 


860°0 


424 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


Day of I.8.Y; 


Eng. date ... 
1915 Mars ... 
Merc. . 


Jup. 


Sat. 


Eng. date ... 
1916 Mara .... 
Mere. ... 


Jup. 


Veh. ... 


Sat. 


. Eng. date 


1917 Mars . 


Merc. 
Jup. 
Ven. 


Sat... 


1918 Mars 


Mere. ... 


Jap. 
Ven. 
Sat. 


1919 Mars 
Mere. ... 


Jup. 


Ven. ... 


Sat. 


Eng. date . 


1980 Mars 


Mere. ... 
Jup. ... 


Ven. 
Bat. 


Eng. date 


1921 Mars ... 
Mere, «.. 


Jup. 
Ven. 


Sat. -... 


1922 


Jup. 
Ven. 
Sat. 


1928 Mars 
Mere.. 
Jup. 
Ven. 
Sat. - 


‘Kbg. date .. 
1924 Mars ... 
Mere. .. 


Jap. 
Ven. 


Sak... 


Eng. date .. 
1925 Mars .. 
Mere. ... 

Jupp. «. 


Ven, 
Bat. 


Mars 
Mero. . 
Jup. 
Ven. 
Sat. 


1926 


Ven. ... 


Mars ... 
Mero, . 


Mesh, Vrsh. Mith. Kat. 


3 GO 


G 10 20 30 40 50 60 
Api3 Ap23 My 3 My138 My 23 Je2 Jel2 
8340 3419 349°6 3573 48 124 197 
3442 25 215 400 569 702 767 
9222 324°4 3264 8284 330:0 331°6 332°8 
321'3' 333:1 345°2 3857°4 91 214 83°5 
655 665 675 685 698 711 7238 
Ap1l2 Ap22 My 2 My12 My22 Jel Jell 
1108 11383 11366 120°7 1249 129°7 1845 
8587 171 $43 487 5657°0 6560 487 
349°9 3523 3547 3571 359°3 1°4 35 

452 556 651 738 86 860 876 
791 799 807 81:5 826 837 849 
Ap13 Ap23 My 3 My18 My23 Je2 Jel2 
350°4 358°1 64 3381 205 281 35:0 
120 273 87:3 374 302 281 36:2 
177.201 22% 249 27:3. 29:'7 320 
856°5 88 212 385 439 581 702 
92°7 982 937 943 95% 964 973 
141°8 1411 1414 1432 145°8 149°0 1528 
160 190 125 83 146 276 451 
45°3 475 496 5 18 537 664 587 
313°4 3281 833'°2 3440 354°9 63 176 
1065 106°7 1069 107°3 1081 1089 109°6 

60 183 205 279 350 422 494 
355'5 3405 3533 66 214 896 587 

739 752 769 786 805 825 846 

329 448 566 683 798 910 102°2 
120°4 120°3 120°2 120°3 1209 1215 122°0 
.Ap12. Ap22 My 2 My12 My22 Jel Joell 
189°6 :186:4 182-7 180°5 179°0 179°0 1801 
°$82°7 343° 3590 168 385°7 654°6 732 
1038 1042 1C€4°9 1059 107-1 1085 110°3 
388°2 350°5 29 151 74 °396 52:0 
1842 1839 1886 1838°4 183°8 1841 134:4 
Ap13 Ap23 My 3 My18 My23 Je2 Jel2 
208 280 851 42:2 491 560 62°8 
837°2 8544 12°99 81:7 650°3 67:1 806 
13858 1852 13849 185°0 135°2 1860 1386-9 
162 108 4c 1-7 3:2 “i 13°7 
147°9 14774 1469 1465 1465 1466 1466 
2390 241°3 242°4 242°7 242:1 240°4 2368 
340 2 90 274 448 5692 678 67°1 
1694 1681 1670 1662 1654 1651 165'1 
1567 - 279 402 522 644 763 8a4 
1613 1606 1600 1594 1592 159°0 1589 
355 42:2 490 655°7 62°4 69°} 75:7 

51 224 876 475 488 418 391 
203°5 202°3 201°L 199°7 1985 197°3 1963 
821:7  333°6 3456 3576 O7 21°83 339 
1744 1737 173°0 1722 1718 171°4 171°0 
Apl12 Ap22 My 2 Mvi2 My82 Jel Jell 
269'L 2750 280°7 2886'2 291'4 2965 3008 

16°5> (27°07 2300 = 2e+t 195 263 381 
2369 2365 2357 2348 2836 2823 231°0 

45:1 666 649 731 £801 844 85°7 
1871 1863 1855 1847 18423 183°7. 1831 
Ap13 Ap23 My 3 My13 My 23 Je2 Jel? 

501 565 629 693 756 819 883 

11:2 6:4, 06 4°4 162 319 60°1 
268'4 2691 2696 269'5 269°2 268°6 287°8 
857°2 96 219 342 466 6587 #1709 
1995 1987 1979 19772 1965 1968 195°2 
291'0 2981 3052 312°4 8195 3264 333°3 
$42°4 8436 3544 9°65 272 4671 G5'1 
207°9 2996 8€ll 8022 303:1 3037 303°9 
8134 8231 3834 3444 3855°3 6'8 180 
Zil6é 2109 2102 2094 2086 2078 2071 

Sim. Kan. ‘Tal. Vrach. Dhan. Mak. 
120 150 180 210 240 270 300 


90 


J1 12 
414 
63'4 

3348 
69°7 
76:3 


J 11 
1510 
72°2 
80 
75°38 
88-9 


JIL 
56°6 
851 
38°6 

1069 

101°0 


167°4 

10L°0 
65°7 
53:0 

113°7 


698 
110°7 
9L'4 
13L°9 
124'9 


JL 11 
189°5 
106°4 
1162 
88:9 
136 7 


J1 12 
82°9 
77°6 

1411 
41°0 

143°4 


231°4 

69°6 
166°9 
1238 
159'9 


95°3 
71 
195°3 
70°4 
1713 


Ji Lt 
809°9 
O15 
227°5 
71°38 
182°8 


J1 12 
107°4 
104°7 
2639 
1075 
1948 


352°7 
1120 
302'6 

53°2 


' 205°9 


Asvn. 


13°3 


100 


J1 22 
43 4 
783 

3349 
819 
776 


J1 21 
156°9 
893 
96 
707 
902 


J} 22 
63°2 
1038 
40'5 
119'1 
102°4 


780 
il78 
680 
65:0 
1143 


768 
12L'7 
93°6 
140°4 
126°1 


J1 21 
194°0 
101'3 
1183 
10L°0 
1379 


J] 22 
89°5 
79'1 

142°8 
51'4 

149°4 


231°3 

82°3 
168-0 
1353 
1¢60°7 


101'8 
95'3 
195°5 
82°4 
1719 


Jl 21 
810°9 
109°9 
226'8 

68°3 
183'°2 


Ji 22 
113°7 
121°0 
262°5 
119°5 
1945 
358°4 
1170 
8915 
65°2 
2059 


Bhar. 
26°7 


Aul 
549 
941 

334 4 
940 

78°9 


J1 31 
162°8 
107°6 

105 


Aull 
618 
L114 
833°7 
106°3 
80°2 


Au2l 
63°5 
1296 
332°7 
118'6 
81°3 


Au 20 
1755 
143°8 
11:3 
80°8 
941 


Au2l 
83:0 
152°1 
450 
155°3 
106 3 


191" 
141° 


73°9 


100°7 
1181 


150 


810 
81:0 


140 


Au 31 
747 
147°6 
331°5 
131°0 
82'4 


ig. Ardh. Punar, 


800 933 


TABLE 


and Saturn for every tenth day of ourrent cycle. 
Venus, A.D. 1765—A.D. 1999 ;. 


110 120 130 


160 
8 20 


87:0 . 


179°4 


2. 3288 
- 155°6 


841 


8 19 
195'1 


- 1760 


10°0 
1079 
97°4 


8 20 
1019 
1491 

47°2 
191"4 
109°8 


210°6 
1386 

789 
137°3 
1219 


115°6 
146°5 
106°7 
140°2 
133°6 


8 19 
228 8 
160°4 
1315 


‘4 1747 


145°2 


S 20 
1230 
173°5 
155°4 
120°1 
156-2 


953'°5 
180°7 
178°8 
200°0 
1668 


140°0 
146'4 
202 9 
166°3 
177°4 


819 
301'2 
140°9 
229'2 
108'2 
187°8 


8 20 
151-9 
140°7 
259°0 
191°8 
198°2 


216 
1523 
294°2 
137'9 
208°3 


Push, 
1067 


170 


Asles, 
120°0 


TABLE V-B.— GEOCENTRIC PLACES 
V-B==cont, 


Mars, A.D. 1637—A.D. 1999; Meroury, 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 190 


200 210 220 230 240 250 260 270 280 
010 020 030 NS Ni9 N2 D9 Dig D2g Ja& Jails 
984 1041 1089 1135 1178 121°7 1250 127:0 127°9 1916 1283 1927-2 
TOS 185°2 180°5 185°3 197°0 2121 228:7 2464 263-7 279'1 2915 
3263 825°6 8249 324°4 3243 824°7 325°3 3268 327-6 329:2 329°8 
180'6 193°0 205°6 2181 231'1 243°7 2562 2687 281:0 293'7 3060 
855 856 856 858 852 848 848 835 82-7 819 B11 
09 019 029 N8 N18 N28 D8 Dis p3g Ja7 Jal7 
209°2 215°9 2233 2304 2375 2453 2527 2603 2679 1917 275-7 283-6 
1647 1672 177-2 191°9 2086 2259 2431 2591 2723 2798 2784 
weeee SO 688° 286 UP OPO HOO ~ O9 14 89621 
1295 1408 1525 1642 1763 1883 2°05 212:7 2250 2375 2602 
991 994 997 1001 999 996 995 988 981 97° 96°5 
010 020 030 NY N19 N2 DO Dig Dag Ja8 Jal8 
118°9 12071 125°2 1380°9 1361 1409 1458 1499 1537 1918 1565 158°8 
1378 171°8 1880 205°5 2228 2392 2532 2628 263-2 2560 252'5 
470 464 455 443 431 4083 403 3842 881 373 36°9 
Q15°0 2267 287°3 249°2 2601 270°5 2802 2892 2968 802'2 304'8 
1119 1125 1131 1187 1188 1139 1139 1134 1128 112°3 111°5 
9245 281'5 2388 2460 2536 2611 2687 2764 2843 1919 292:0 2998 
167-7, 1846 2023 2190 2341 2440 2432 2425 236-6 240°2 251°2 
so9 8ll 8!'8 816 812 803 790 YL 768 %56 74:3 
119 1744 1868 199°7 2119 2246 287:0 249° 262-4 2751 2876 
124°2 125°0 126°8 126-7 127°0 1272 1276 1274 127-2 1269 126:2 
127-9 188°9 139 1454 1511 1568 1621 1674 172% 1920 1773 181°8 
1815 1987 2143 226°7 2325 2294 2219 2223 231:8 245°9 262°4 
110°0 1113 1125 113% L1ldl 1144 1144 1141 1133 1124 111° 
1389 142 1491 1574 1664 1767 1875 1986 2099 2216 2843 
1361 187°1 1880 1391 1396 1402 1407 140°7 140-7 140°6 140-1 
09 019 029 NS Ni8 N28 D8 Dis D2 Ja7 Jai? 
2423 2494 255°5 2638 2712 279°0 2864 2941 3019 1921 3095 317°3 
1945 2081 2163 2152 2079 2049 212°9 225°8 241°7 258'9 276° 
135°5 1876 189°4.1240°9 1423 1436 1445 145°1 1455 1455 1.45'1 
199°4 211°7 2243 2362 2434 £60°5 2728 2847 2966 308'2 3197 
147°7 1488 1409 150°9 151°7 1523 1531 15383 1535 1538 1534 
030 NQ9 N19 N29 D9 Di9 D2 Ja8 Ja18 
ane M67 1528 1583 1649 1710 1769 1826 1837 1922 1943 2001 
1990 2008 1941 1896 1945 2061 2210 2382 2556 272°9 2886 
169°7 161°9 1640 1659 1679 169°7 171°2 1727 173°8 1747 175-4 
1436 1564 1886 1810 1933 2087 2183 230:9 242°4 256'L  268°7 
1687 1598 I61:1 1621 1630 1639 1648 1652 165°6 1660 1659 
. “7 2783 2852 2922 2992 3065 3136 3205 1923 3281 3852 
isp oti 1763 1866 201°'1 217-8 235:0 252:2 2684 2816 289'3 
183'1 185°3 187°5 1896 1918 1939 1959 1979 1996 2012 202'7 
2165 2225 225°38 2252 2212 251 2108 2103 2140 220°2 228°2 
1693 170° 1717 1729 1739 1749 1759 1765 1771 177°8 177°9 
. ‘0 1653 1715 1779 1842 1905 1969 2033 1924 2095 215:9 
ey 1663 ae 197°4 2146 231°9 2483 2625 271°8 272°6 265°6 
206-9 2089 2111 2133 2155 2177 2200 2222 2243 226'4 228'4 
181°2 1035 2062 2186 2311 243°7 2562 2687 281°0 293°7 806: 
1797 180°9 182°l 1834 1845 1856 1867 1874 188°2 18y'0 189-1 
N8 N18 N28 D8 D118 D2 Ja7 Jal? 
sn5 3069 ait 815°3 820°4 3258 3312 3371 3432 1925. 349°3 355'6 
160°9 1769 1940 2115 2230 2429 2541 2572 2513 245°9 | 249°7 
9321 233°8 2353 2379 239°9 2122 2444 246°7 249°0 2513 253°6 
1298 111°2 1528 1647 1764 1886 2097 2130 225°4 287°8 250° 
1900 191°2 1924 1936 1947 1953 1970 1979 1988 189°7 200°2 
4 
030 N9 N19 N2 DP D119 D2 Ja 8 Ja 18 
1618 a3 1776 1843 i908 1975 2040 2106 2175 1926 2243 a 
1723 180°9 2082 223°5 2360 241°3 2385 231°0 231'2 241°) 25% ie 
260°4 26L'R 2529 +645 2662 2682 270°3 2724 2744 277°0 ta a 
2153 2268 2383 249°4 260°2 270° 280) 2888 2960 B110°9 a 
2008 201'4 2026 203°7 2049 2061 2072 2082 2092 210°2 2109 
8 167 126 4115 4107 «#«:+%108 123 147 1927 178 21-1 
1676 208-0 2173 2261 2245 2168 2146 221°6 235°0 251°1 : 
203°'1 293°2 2036 2943 295°4 pres pret bd ae re pee 
162" 0 1874 2001 2125 22% : ? 8: 2756 288" 
S04 112 2123 2135 2147 2159 2170 2181 2192 2203 221:2 
Mag. P, Phal. U. Phal. Haste, Chit. Svati, Vise. Anur. Jyesh. Mula. P. Ash. 
1338 1467 1600 1733 1867 2000 2133 2267 2400 263°3 266°7 


Ja 27 


. 260°5 


OF PLANETS 


290 300 310 


Ja28 FT 
124°4 121°3 
2969 293-2 
382°7 334'8 
3Lx°2 530°2 

80°3. _-79°5 


F17 
1182 
286'3 
337:0 
342°5 

79°1 


Ja, 27 
291°2 
2711 
32 
262°5 
956 


F 16 
306°9 
278'1 
61 
288'0 
942 


Ja 28 
1599 
2088 

36°7 
303°7 298°4 
110'7 


F17 
159'0 
286'9 
37°6 
292°1 
109°2 


307°7 
267'°2 

732 
300°0 
125°5 


823°2 
801°4 

71°6 
325°3 
1240 


186°0 
280°2 
1099 
245 9 
189°6 


192°6 
314°8 
107°4 
270°2 
1883 


F 16 
340'L 
320°4 
1426 
3851'4 
152°1 


3250 332°3 
293°6 
1445 143°6 
330°8 
1531 


F17 
2160 
302°7 
1753 
303°6 
165'2 


Ja 28 
2U5*4 
3801°1 
175°7 
2815 
165'9 


342°6 
287'8 © 
203°9 
237°5 
173°1 


856'9 
2792 
205'4 
258'1 
177-8 


222°2 
262'0 
230°2 
318°2 
189°6 


284'9 
280 8 
233°4 
342°5 
189'8 


228°5 
267°6 
2319 
330'2 
190°0 


F 16 

147 
292°8 
259°9 
287 9 
201:3 


Ja 27 
19 


F6 
8'2 
275°6 
257°9 
2754, 
2018 


255 7 
2630 
200°7 


F17 

252°0 
807'3 
2864 
289°4 
212°5 


F7 
2449 
289°3 
2840 
295:0 
212°3 


Ja 28 
2381 
271°6 
281°8 
300°3 
211°5 


84°7 
2187 
3130 
3260 
223 2 


29°9 
803 4 
3106 
313°5 
228'8 


25°56 
286°1 
308 3 
300°7 
222°0 


U. Ash, Srav. Dan, 
280'0 293°3 


306°7 


320 


- F 27 
113'8 
287°7 
839'2 
854'5 

787 


Satab. 


320°0 


A.D. 1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999 ; 


330 340 350 


Mr 8 Mr 18 Mr 28 
1108 1091 108°8 
2982 8.2:°9 380°4 
8416 3440 346°4 
61 178 288 
782 784 785 


Mr8 Mri18 Mr 28 
3226 330°7 338°5 
308'°5 3268 3443 
97 1119 Ie 
312°6 3251 3876 
92:9 928 927 


Mr 9 
162°5 
323 0 

39°6 
290'3 
107°6 


Mr 19 Mr 29 
1486 145°2 
340°9 357'8 
42°5 
300°8 
106'9 


338'9 
336'1 

71:3 
350'1 
122°5 


3542 
359°3 
723 
14:7 
121°3 


Mr 18 Mr 28 
1956 1941 
8414 3348 
104°4 1040 
307°2 3194 
136°0 1385'3 


Mr 8 
195°5 
339°6 
105°2 
294°7 
136°7 


Mr 18 Mr 28 
2°5 94 
3131 316°7 
138°6 1373 
147 8180 
1499 149°L 


Mr9 Mrl19 Mr 29 
2258 2301 2339 
297°8 3080 323-0 
173°8 172'6 171°5 
331'6 3442 8566 
1640 163°2 162°4 


10°9 
801°4 
205'9 
280°3 
W771 


180 
318°4 
2055 
291-7 
176:3 


24'8 
336°6 
2050 
803°6 
175°5 


Mr 18 
253°7 
333°1 
236°5 

17'8 
188'8 


Mr 28 
259°8 
351:2 
236'9 
28'8 
188'2 


Mrs Mri18 Mr 28 

274 338 403 
829) 345°9 0°5 
263'7 2653 266°6 
313-'1 3285°5 338'1 
201'4 200°8 200°3 


Mr9 Mrl9 Mr 29 
2660 2731 20:2 
389°5 850-1 3621 
290°9 2981 2496") 
2r8'E 203°0 299'8 
2129: 212°6 2-23 


45°0 
3834°2 
3179 
350°7 
223°9 


56:4 
323°2 
322'6 

14'2 
2242 


50°77 
328°9 
820°2 
29 
224'1 


P. Bhad, U. Bhad, 
333°3 346°7 


425 


44°3 
308°7 
106°5 


17 
859'0 
738 
26°6 
120°7 


Ap? 
1916 
831'1 
103'9 
338 
134°5 


Ap 7 
16°8 
828°7 
1363 
180 
148°3 


Aps 
237°5 
340°4 
170°1 
2 
161°6 
37 


855°4 
204'0 


Revati, 
860°0 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


426 
Day of L.S.Y. 0 10 

Eng, date ... Ap13 Ap 23 
1927 Mars. ... 65°0 709 
Mere, ... 8382°9 34£7°1 
Jup. 3261 328°4 
Vena, ... 383°5 45°2 
Sat. 2234 222°7 
Eng. date ... Ap 12 Ap 22 
2928 Mars ... 8099 3817°7 
Mere, ... 342°] O2 
Jup. ... 8538 356-2 
Ven. ... 3382 3505 
Sat. . 23848 2345 
Eny. date ... Ap18 Ap 23 
1929 Mars .. 814 864 
Mere. ... 83565 15°2 
Jup. . 2156 23'8 
Ven, 12'5 6b 
Sat. 2461 2458 
19380 Mars ... 3275 335°3 
Merce. ... 10°5 26:3 
Jup. 491 611 
Ven. 16:3 28'5 
Sat. 257'1 2569 
1981 Mars ... 101'4 1047 
Merce. .... 16°7 ~—22°3 
Jap. 777 += 790 
Vea. 822'2 334'1 
Sat, 268'9 2081 
Eng. date ... Ap 12 Ap 22 
1932 Mars ... 3441 351°9 
Mero. ... OO 3528 
Jup. . L081 1983 
Ven. . 454 65°5 
Sat. ... 2788 279'1 
Eng. date ... Ap 18 Ap 23 
1983 Mars... 127°9 128°7 
Merc. ... 3348 84382 
Jup. ... 140°4 139°6 
Ven. ... 8518 10:2 
Sat. ... 289°8 290°2 
19384 Mars ... 859°7 Ts 
Merc. .... 335°7 362'4 
Jup. Wl 172°8 
Ven. 313'4 323:°1 
Sas. 3006 3012 
1935 Mara ... 1684 165°3 
Merc. ... 3481 6°7 
Jup. 208'2 207°1 
Ven. 341 45°8 
Sat. ... 3115 812°8 
Eng. date ... Ap1l2 Ap 22 
1936 Mars ... 149 22°1 
Merc. .;. 27 208 
Jap. ... 241°3 241°2 
Ven. ... 3393 351°6 
Sat. . 8225 323°5 
Eng. date ... Ap 13 Ap 28 
1987 Murs 223°3 = 222°0 
Mere, ... 146 27°5 
Jup. ... 2726 273°5 
Veit ik 9:0 a4 
Sat. . 8383'9 835°0 
1938 Mars ... 29'7 86'8 
Mere. ... 13°4 Ii2 
Jup. 301:9  3038°6 
Ven. isp 29] 
Sat, 845'3 3466 
Mesh. Wrsh, Mith, Kat. Sim. 
30. 660)0=—s 80 s—s«120°)—s «10 


20 


TABLE V*B.—-GEOCENTRIC PLACKS OF PLANETS 


30 


40 


50 


My 3 My 13 My 23 Je 2 


76'8 
4°56 
3305 
57-0 
222°1 


My 2 
325°2 
191 
3536 
2-9 
2343 


171'5 
333'8 
801'8 


163°6 
25°5 
205°8 
67°5 


313°1 


My 2 
29°4 
366 

240°5 

39 
8245 


My 3 
220°2 

32°2 
2740 
357°9 
836'1 


82°7 
2R2 
332'4 
68°7 


88'8 
42°2 


My 13 My 23 


971 
48°0 
28°6 
359°S 
245:1 


102'5 
583 


94°9 
60'8 
335°9 
91-2 
219°9 


JOnb 
347'9 
69 9 
55 
39 6 
281'°6 


Je 2 
108°2 
60°0 
33°4 
6:2 
243'7 


59 
30'6 
59°9 
hick 

250'3 


1230 
26'5 
86 
22°3 

267°2 


Je 1 
220 
87°6 

112'2 
$2°9 

279'0 


Je 2 
140°6 
52:7 
139'8 
59°4 
290 9 


36°7 
65'6 
169'3 
7 
802°7 


164'9 


257 
273'°6 
54 


Dhan. 
270 


60 


Je 12 
100°9 

Wet 
387°2 
102°3 
2191 


Je ll 
355'1 
488 
73 
52°0 
230'°9 


Je 12 
1141 
538'1 
35°38 
13°3 
242'°9 


13'3 
35°9 
62°4 
891 
254°7 


128'0 
42°3 
85°0 
345 

266'8 


Je il 
29°4 
557 

113°8 
83'°4 

278'8 


Je i2 
1451 
7i2 
1406 
G17 
290°3 


439 
80°4 
169°2 
184 
302°9 


167°6 

712 
201°0 
102°4 
3151 


Je il 
57'5 
417 

236°0 
53 2 

327'3 


Je 12 
209°7 
37°1 
27277 
12°9 
833'°7 
70°7 
48°} 
308'6 
895 
352°0 
Mak. 
800 


70 


Je 22 
1071 


352°6 


Kum, 
330 


80 


TABLE 


and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


110 120 130 140 


90 


J] 12 
119°4 

95°6 
339°6 
131'8 
2173 


Jt 1 
16°7 
69'S 
12°8 
88'9 

228°7 


Ji 12 
132°0 
70'8 
42°4 
411 
240'6 


35'1 
83°60 
69'4 
1243 
252°4 


145°3 
97°7 
94°8 
70°9 
264'4 


J1 11 
50°7 
109°3 
119°4 
68°4 
276°7 


Jl 12 
160°6 
108'8 
144°4 


. 1081 


289°1 


648 
&1'8 
170°6 
53'°7 
801°8 


179°6 

67:9 
1994 
181°6 
3146 


Jt 1 
77°8 
751 

232°3 
89'9 

327°5 


J1°12 
210°2 
89°5 
2691 
41°5 
340°6 


90'4 
1038°6 
807°3 
124°9 
353°7 


Asvn. 
13'3 


100 


Ji 22 
125°S 

88'°6 
339°8 
140°2 
217°1 


J} 2] 
236 
79°3 
142 

101°0 

228'4 


Ji 22 
1331 
87'4 
44°4, 
51°7 
240°1 


42°7 
1017 
717 
135°8 
2518 


1515 
115°5 
97°0 
83°0 
263°7 


Jl 21 
57°6 
121°2 
121°6 
66'1 
2760 


Ji 22 
166°4 
106°2 
146°2 
120-2 
288°3 


716 

80°2 
171'7 

65°7 
301°1 


184°7 

81:0 
199°5 
139°8 
8140 


Ji 21 
84°5 
93-0 

231°4 

102°2 
327°0 


31 22 
2128 
107'9 
267°8 

52°0 
840°4 


96°9 
1198 
307°0 
186'3 
853°7 


Bhar. 
287 


~ B03 


Aul Au Il 
1319 138°3 
89°3 995 
339°6 339°0 
1470 151°5 
2169 2168 
Ji 31 Au 10 

86°6 
1093 

15°9 
1254 
227°7 


92°5 
15:2 
113:2 
228'0 


Aul 
1444 
105°3 
462 
62°5 
239'6 


Au ll 
L57 
1237 

47°9 
737 
239°1 


48'8 
120°0 
73'8 
147°3 
2512 


55'°4 
137°0 
760 
158°5 
250°5 


157°5 
130°9 
99'3 
95°3 
263°0 


163'8 
142°0 
101°6 
1075 
262'3 


Jt 31 
64°3 
126°7 
123°8 
67'6 
275'2 


70°9 
1225 
125°9 
72°4 
274°4 


Au l 
172°2 

99°2 
148'1 
182°4 
287-5 


Au lil 
178°4 
99°8 
1500 
144°4 
285'8 


78°1 
885 
173°0 
775 
800°4 


84'9 
102°4 
1744 

89°7 
299°6 


190°1 

97°3 
2000 
145°9 
813°4 


196 0 
1152 
200°8 
149'2 
8128 


An 10 
97°5 
129°7 
230°7 
1267 
$261 


Jl 31 

91°2 
111°6 
230°9 
114°3 
326°5 


Aul 
216°4 
1255 
266°5 

63'2 
340°2 


Aull 
220°5 
1407 
265'4 

74°2 
8339'S 


103°4 
132°% 
305°8 
147°7 
363°7 


109'8 
137°3 
304°4 
1590 
853°7 


Krit. 
40°0 


Robi. 
53°3 


Au 10 Au 20 


Au 21 An 81 
1446 15i1°0 
1141 1311 
338'1 33871 
152°0 150°0 
217k 217'4 


Au 20 Au 30 
427 487 
1262 145°6 
164 163 
137°8 1500 
227°9 2281 


Au 21 
1570 
141°6 

49°4 
86°2 
239°0 


163°4 
157'8 
50°5 
96°9 
238°9 


620 
151°4 
780 
163°5 
250°3 


68'5 
160°4 
79°8 
1803 
250°1 


170'1 
1445 
103°7 
119°8 
2619 


1765 
138°4 
1035°9 
132°1 
261'5 


Au 30 
841 
119°1 
180°4 
88'4 
273'2 


775 
1161 
128°1 

80°0 
273'8 


An 21 
184°7 
109°5 
1421 
156°3 
286'1 


Au 31 
1911 
123°9 
1542 
1684 
285'°4 


912 
119°2 
1762 
101-9 
298°8 


97'8 
1370 
1780 
113°9 
298°0 


201°8 
133°5 
2019 
149'6 
312°0 


208'0 
151° 

20st 
146°4 
311:2 


Au 20 
1041 
146-7 
230°7 
138'9 
825.3 


Au 30 
110°4 
1611 
231°3 
151'2 
$24'5 


Au 21 
225°4 
1515 
264:4 

85.8 
839°2 


Aa $l 
280°5 
154°] 
263'8 

97°3 
838°5 


1162 
133°0 
8031 
169°9 
353:2 


122°6 
1264 
3018 
180°5 
852°7 


Mrig. Ardh, 
667 800 


Au 81. 


150 


8 10 
157°5 
148°8 
335°8 
1440 
2178 


8 9 
54°2 
162°7 
16:0 
162°4 
2282 


8 10 
169°8 
W711 

51°4 
1082 
238°9 


74°4 


.160°7 


814 
190°4 
249°8 


1831 
133°2 
1081 
144°4 
2611 


8s 9 
80°3 
130°G 
1326 
97°9 
272°6 


S 10 
197°6 
140°7 
156°4 
180°4 
284°7 


1041 
1549 
179°9 
1261 
207°3 


2147 
166°6 
204°7 
1406 
3103 


8 9 
116°9 
1701 
2819 
1636 
323'8 


8 10 
2363 
147°9 
263°5 
108'9 
337°8 


1289 
128°7 
300°5 
190'4 
8621 


Panar. 


£3°3 


160 170 
8 20 
163'8 
166°5 
3324°4 
188'6 
218°6 


§$ 19 
58°4 
1784 
153 
1747 
228°9 


8 20 
176°4 
1781 

519 
120°5 
239°4 


805 
153°1 
830 
199°9 
250°1 250°4 


189°7 
137°9 
1101 
1569 
2612 


8 19 

96°5 
1449 
134°7 
108°3 
2725 272°4 


S 20 
2045 
168°5 
158°2 
1923 
284°4 


1103 
1722 
1821 
138°4 
296'8 


221°3 
180°6 
206°3 
185°0 
309°6 


8/19 
123°3 
170°1 
232°9 
1758 
823°0 


8 20 
242°4 
142°9 
263°5 
1213 
337°0 


135°3 
1398 
290°4 
200'9 
3513 


Push. 
1060-7 1200 


V-Becont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 


TABLE V-B.—GEOCENTRIO PLACES OF PLANETS 


Saturn, A.D. 1617—A.D, 1999—cont. 


180 


190 


O 20 
183°6 
2080 
330'°6 
141'8 
221°2 


QO 19 
7.6 
189°6 
11:9 
2117 
281-1 


O 20 
1966 
1671 

515 
1568 
2412 


96°6 
170°3 
860 
221°0 
251°4 


210°2 
182°7 
115°2 
1941 
2619 


O 19 
114.1 
196°8 
140°9 
1415 
272°7 


O 20 
225°3 
207°4 
163°1 
227°3 
284°0 


128°4 
203 6 
188 6 


‘1757 


295'8 


242°1 
1775 
212°3 
140°9 
808° 


O 19 
1415 
166°9 
237°4 
212°7 
8211 


. O 20 


262 1 
1749 
165'5 
157'4 
3348 


1542 
1886 
2930 
219°6 
349°0 


200 


O 30 
190°3 
209'9 
329'7 
1487 
222'2 


O 29 
743 
183°2 
105 
224°3 
232°1 


O 30 
203°4 
176°7 

50°7 
167'2 
2421 


101°3 
1863 

86'3 
223'5 
252°1 


217°4 
200°1 
116°4 


'208°7 


262°4 


O 29 
119°5 
212°9 
142°8 
153:2 
273°1 


O 30 
232°4 
2173 
167°2 
238°6 
28482 


134°2 
168°7 
190°7 
188°0 
295 8 


249.5 
176'9 
214+ 


148°3 


807°9 


O 29 
1477 
1796 
239°3 
224'9 
320°7 


O 30 
269°1 
1920 
2687 
169°9 
834°2 


160'3 
208 1 
298°2 
220°7 
348'2 


210 


N9 
197°L 
202 5 
329°3 
157°2 
223 2 


220 


230 


N 29 
210°8 
203°0 
329°2 
W771 
225'7 


N 28 
756 
210°5 
69 
260'5 
235°5 


N 29 
224°7 
223'9 

47°1 
2064 
245°2 


ELS 
287'3 

85'4 
211°1 
254°9 


239'0 
244°9 
118°7 
244°2 
265°0 


N 28 
1342 
233'5 
147°2 
189'0 
275°3 


N 29 
2548 
207'5 
173°0 


— -270'5 


2869 


150°8 
204'9 
197°2 
225'8 
2968 


271°6 
215'8 
2211 
177-1 
808°3 


N 28 
165°4 
229°9 
245 6 
2615 
320°4 


N 29 
29)'9 
241°8 
271'°9 
207°1 
333°4 


179°1 
243'1 
300 9 
207'5 
346°6 


240 


D9 
217°6 
215°2 
329'8 
187°6 
226'°8 


D8 
735 
226'9 
63 
272°8 
236.6 


D9 
231'9 
2410 
45°7 
219'0 
246°3 


114 2 
252°2 

84" 4 
207°7 
2560 


246'4 
250°5 
118°7 
2567 
265'9 


D8 
138°2 
2263 
148 4 
201'3 
2761 


D9 
2624. 
2125 
1747 
279°9 
286'7 


156°1 
219'5 
199°3 
238'3 
297°4 


2793 
233°0 
223°2 
188°0 
308°7 


D8 
1712 
2464 
247'8 
273'5 
320 5 


D9 
2982 
2539 


‘2740 


219'6 
333 2 


185'3 
242°2 
802:2 
2049 
846°3 


250 


D 19 
2247 
230°6 
330°6 
1990 
227°9 


Dis 
70°4 
24d 4 
5'6 
2847 
237°7 


D 19 
239.1 
257°6 

4.4/4 
231°5 
247°5 


115'1 
263'1 

83:2 
208°5 
257°2 


254°2 
247°1 
LLis5 
269°2 
267°1 


D 18 
141-7 
223°2 
149°7 
213°5 
2786°9 


D 19 
270°0 
224°6 
176°2 
288'3 
287'7 


160°7, 
236°2 
201'2 
250°9 
298°4 


287°1 
250°5 
225°6 
199°5 
809°5 


D 18 
1769 
261°4 
250°2 
(2855 
321° 


D 19 
305°7 
259°6 
2761 
232°1 
333°7 


191°3 
2347 
338 
206'6 
346°5 


260 


D 29 
2318 
247°6 
331°7 
210°5 
229'0 


D 28 
66:8 
2616 
a6 
296°6 
238'8 


D 29 
246°5 
2716 

43°3 
2443 
248°7 


1153 
266°4 

82:0 
212°9 
258'4 


261°7 
239°8 
118°0 
281°3 
2683 


D 28 
1447 
230°8 
149°6 
225°9 
277°9 


D 29 
277°8 
239°8 
177°5 
295°0 
288°7 


165°5 
253°6 
2031 
263°7 
299°4 


294'7 
266'8 
227°7 
2109 
'310°3 


D 28 
182'4 
2725 
252°4 
2474 
821°7 


D 29 
813 1 
2560 
2782 
244'8 
834'2 


1474 
232°5 
805°7 
211°9 
846°7 


1928 


1929 


1930 


1931 


1932 


1933 


1934 


1935 


1936 


1937 


1938 


1939 


1999 ; Jupiter, A.D. 1656—A.D.1999 


280 


Ja 18 
Q4A 1 
282°4 
338 
2384'6 
2311 


Ja 17 
6LL 
291 
6'5 
819°7 
2410 


Ja 18 
261°4 
282 1 

417 
2696 
250°9 


111°3 
255°0 

79'3 
227°8 
260°8 


277-1 
250°4 
1161 
306°6 
270.5 


Ja 17 
147°7 
2603 
149°'5 
251:0 
279'6 


Ja 18 
293°4, 
2745 
1793 
309°0 
291-0 


173'5 
287°3 
2063 
288'9 
301'°5 


310°3 
290°8 
2317 
2349 
312°3 


Ja 17 
193'3 
269°7 
257'0 
820'2 
823'5 


Ja 18 
825°0 
250°0 
2329 
270°2 
335'5 


2098 
253'7 
309'8 
227°8 
847°7 


P, Phal, U. Phal, Hasta. Chit. Savti. Visa. Anur, Jyesh, Mala. P. Ash. 
1600 


146°7 


173°3 1867 200'0 213'3° 2267 240°0 2533 2667 


290 300 310 320 330 340 


Ja 28 F7 F117 F 27 Mr8 Mri18 
253'4 2607 2681 275°8 2831 290°6 
293'L 310°6 316°5 813°'1 306-4 307°3 
3336 383'5 8408 3430 345°3 347°7 
2460°4 2585 2718 283°1 295°2 3076 
232°. 233°0 2336 2341 23847 2818 


Ja 27 F6 F116 F 26 Mr8& Mr18 
599  6i'L 614 63:6 69:9 —70°4 
298'7 297°3  289°8 2886 297°5 310°7 
74 86 101 ide 10:6 15°97. 
38U'8 3412 3514 05 84 14'7 
242°0 2433 2438 2445 245°2 245°5 


Ja28 BF 7 F17 F 27 Mr9 Mrl9 
2639 2766 2844 2921 3000 3807-7 
2743 2714 2775 2904 3065 3244 

4t'4 , 415 418 426 436 449 
2821 2947 3074 319°9 3324 384148 
2520 2631 254'0 2549 255°7 2561 


1078 1038 1004 976 964 964 
2585 2700 2853 302°5 320°7 3x38°9 

(870 762 — 76 8 =f 5°86 7558 
237'5 2474 2583 2693 280°8 292°3 
2620 2631 2640 2649 2659 266°5 


Mr 8 Mr 18 
2849 292°7 3006 3085 3:63 3243 
2645 2811 299°0 317-1 834-2 339°6 
1148 1135 112°2 1110 1098 1089 
3187 3310 3430 354:8 64 17:9 
2718 2729 2740 2751 2762 277:0 


Ja27 F 6 F116 F 26 Mr 8 Mrl1s 
1473 145°7 143°1 1890 135°7 132°3 
2779 297 8131 8286 3401 3844'8 
149°0 1483 1472 145°9 144°7 1434 
2636 2760 2886 301°0 813'7 326:0 
280'8 28i'9 283'0 2842 2854 286% 


Ja28 F 7 F17 F 27 Mr9 Mri19 
301'4 3092 8170 3248 332'8 3406 
292°0 3078 3820°5 3267 3221 316°4 
1797 1799 1797 I7DL 1782 1773 
295'6 2911 285°6 2844 2868 2921 
292'2 29384 2946 2953 2969 298°0 


1768 179°3 180°5 1810 1802 1778 
800°7 308.4 307°38 299'9 2988 307'0 
2077 2087 209°4 209°9 2101 2099 
301.6 8141 3265 3389 851'3 34 
8027 3038 38060 38062 5075 40S°7 


Mrs Mrils 
818'0 3256 333'4 8412 3486 3561 
291°4 284°7 280°0 287.4 300°2 3163 
233'8 28535 2271 2385 28946 2404 
246:7 258°9 271°3 2835 295'8 3082 
813'4 8145 3815°7 3169 3182 319°4 


Ja27 F6 F116 F 26 Mr8 Mril18 
1981 203'1 209° 211:6 2163 218% 
264'4 2652 2793 294R 3123 4307 
259'2 2614 263°6 2655 2674 2691 
83l'L 341'5 3510 3596 69 12:0 
8246 825° 3268 3828'0 329°2 3305 


Ja 28 EF? F117 F 27 MrO Mri19 
835'4 342°8 359°2 8573 47 11:8 
269°6 273'9 291'0 3808°8 3827°2 844°4 
2-52 2R7°6 290°0 292°3 2946 2060 
2828 2953 3081 3205 833'1 8464 
336'3 387°] 3383 388995 340°7 842:0 


2159 292-7 2279 283°8 2396 245°2 
2699 2874 306°3 828°:0 38386 3507 
812°0 8144 8168 3191 3216 3240 
2375 2477 2686 269°7 2811 2927 
3484 349°1 350°2 851'3 3524 853-7 


U. Ash’ Sray. Dan. Satab. P. Bhad. U. 
280:0 2933 3067 320:0 333°3 


427 
350 360 
Mr 28 Ap7 
293'2 3060 
8182 3331 
850° 3523 
3200 =332°2 
23849 234°9 
Mr2&8 Ap 7 
747 79°0 
3283 3468 
17°8 20°0 
18:0 18'0 
245°8  246°0 
Mr 29 Ap8 
315°5 323-4 
343'1 10 
46°5 48°1 
357°3 98 
256°5 =: 257°0 
97:7 99°9 
8562 109 
76:3 77:2 
3041 38158 
267'1 =—267°S 
Mr 28 Ap7 
832'1 340'0 
06 3:0 
1084 1081 
29'2 39'9 
277°8 =. 2785 
Mr28 Ap7 
1293 1284 
339°5 = 3836 
142°1 140°9 
338'6 3510 
287°5 = 288°5 
Mr29 Ap8 
3480 356:0 
3177 8281 
1761 «(1747 
299°4 3083 
299°l 300°1 
1743 1702 
3214 3384 
209'4 203-7 
15'7 27:7 
309°9 3110 
Mr28 Ap7 
88 11:0 
384'3 353°0 
2411 Y4l3 
320'5 = 832°8 
3206 3219 
Mr28 Ap7 
220°7 = 222°1 
349'0 6:0 
2706 271°9 
13°7 12:3 
831'8 8330 
Mr29 Ap8 
18'9 26:0 
859'8 10°9 
298'9 3009 
3579 10°4 
8433 = 8446 
250°8 = 256"1 
355'1 =350'5 
326'4  328°7 
80%5 38165 
355°0 = 356"8 


Bhad. Revati. 
8467  3860°0 


428 
Day of 1.8.Y. i ¢) 10 20 30 40 50 
Eng. date .... An 13 Ap23 My8 My 13 My 23 Je2 
1989 Mars ... 2587 2636 2683 2725 2762 2791 
Merc, ... 3466 38449 353°0 Yay 25'1 43°7 
Jup. .. 3830°0 832°2 3844 3364 338'4 340°0 
Ven, . $22°7 33846 8466 38587 109 22°09 
Sat. 3569 858°2 359°5 0'8 2°0 3:2 
Eng. date ... Ap12 Ap 22 My 2 My 12 My 22 Jel 
1940 Mars ... 4464 509 574 6410 705 769 
Mers, ... 332°8 345'6 25 208 400 688 
Jup. . 8576 0:0 2'°4 4'8 7:0 9°4 
Ven. ... 456 566 646 722 78:0 807 
Sat. : 88 101 Ill4 127 140 153 
Eng. date Ap13 Ap 23 My 3 My18 My 23 Je2 
1941 Mars ... 283°0 2389°0 2964 8032 3098 3163 
Merc. ... 340° 358'2 169 38538 538 #£69:2 
Jup. 28'S: «27-6 39:9 = 32's. — B49 ~- $71 
Ven. ... 8583 108 230 854 47°7 §9°9 
Sat. QU 224 Bs reso la 8204 27°77 
1042 Mera .. 591 652 71:3 #774 835 897 
Merc. ... 3544 129 312 47°2 59°3 63°4 
Jap .. 530 544 569 592 613 63% 
Ven. 3132 228:2 3838 3447 3856°2 74 
Sat. 335 848 861 875 3888 401 
1943 Mars ... 302°7 8101 317°7 3251 332°7 840°0 
Merc. ... 85 241 3883 450 40°4 83'9 
Jup. . 818 830 -848- 85:8 876 89°5 
Ven. 345 463 581 696 810 92:0 
Sat... 46'4.. 477 49:02 00:2, 51'b- 52'S 
1944 Mares 448 802 8d 914 972 103°0 
Mere. ... 16°7 243 22°3 151 15:8. = 25°7 
Jup. 1124 1125 11299 1187 1148 1160 
Ven. 339°9 352°2 4°6 17°71 294 41°6 
Sat. 595 660606 «6 G17) E28 COBH 1 B54 
Eng. date ... Ap13 Ap22 My3 My 13 My 23 Je2 
1945 Mars ... 320°7 3285 3363 8441 3515 3591 
Mere. ... 47 3571 3557 39 184 356 
Jop. ... 1460 1441 1436 1432 1433 143°7 
Ven, see 52 3588 3549 3551 3588 +8 
Sat. S 928. SF. Wee ero 10' 4) 7450 
1946 Mars .. 93°) = 97:2 S107 2106 bs LL ol AO 
Merc. ... 8364 3425 3559 127 313 504 
Jup. .. 1788 177° 1762 1752 1744 1737 
Ven. .. 17:8 = 298) ab ba 66:38. 78:2 
Sat. ... 863 870 877 883 894 90.4 
1947 Mars ... 387°7 3454 353:2 09 85 160 
Merc, ... 3844 3503 83. 271 481 641 
Jup. ... 2129 2118 2106 2093 2079 2066 
Ven. . 8232 3335°2 3473 859°4 11:4 28:7 
at. .. 100° 1005 1009 101°3 1022 1031 
1948 Mas .. 1166 1185 121°2 1246 1286 1332 
Merc. ... 345'7 4:3: > 33°) = 4 be 7 2 70'S 
Sup. 245°8 2456 2451 2444 2434 241°9 
Ven. " 45'5 45'3 640 713 765 791 
Sat. . 1140 lel 1142 1144 LLS1 1158 
1949 Mars ... 3537 13 9:0 164 .23'8: 3171 
Mere. ... 06 19°0 35°5 48°8 65:0 51°7 
Jup. ... 2767 2776 2784 2788 2788 2785 
Ven. , 8591 115 4237 862 485 60.6 
Sat. 127°9: 120°7 ers 1374 1278. 128'9 
1950 Mars ... 1501 1487 1486 1492 1515 1541 
Merc. ... 134 274 36:0 338 264 265 
Jup. 805'8 807'6 3093 310°7 8119 3812'8 
Ven. 813'2 323:5 83841 3452 38564 79 
Sat. 1416 1412 1408 140° 140°7 140°9 
Mesh, Vreh. Mith. Kat. Sim. Kan. Tul. Vrach, Dhan. 
30 60 90 120 150 180 £210 240 270 


Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for ev 


TABLE V-*B.—GEOCENTRIC PLACES OF PLANETS 


60 70 80 90 100 1104120 130 140 
Je12 Je22 J2 Ji12 Ji22 Aull Aull Au2 Audl 
280°8 281'9 2820 280% 277°7 2756 2698 2729 2723 

628 S11 983 1120 1193 1173 1097 1096 1194 
841°6 342°8 84383 3445 3448 3447 8444 3436 342°6 
3851 472 694 715 836 960 103°3 12057-1327. 
43 51 5Y 67 7:0 73 76 73 70 
Jell Je2l1 311 Jlil J121 J181 An10 Au 20 Au 30 
884 896 963 1026 1090 1152 1216 1280 1844 
761 909 1002 997 925 906 988 1124 129°0 
103 186 15:5". 370 --18'5... 107 .. 20°00. 2b egress 
802 766 699 662 638 667 715 796 887 
166 176 186 196 202 208 214 214 213 
Je 12° Je 22° JZ euia2 3122 An l “Aull “Aver Anat 
322°5 8285 3343 38983 3446 8488 3521 3545 355°7 
800 820 754 718 781 910 1075 1250 1433 
894 418 441 462 483 503 519 535 627 
"23 844 965 108'7 1207 1329 1449 1569 1689 
29:1 $03 315 3826 3884 3842 849 852 35°65 
96:0 1022 1083 1147 121:°0 1273 13836 139°9 1463 
68°1 526 571 #4=69'4 854 1033 121'7 1399 1564 
654 682 706 729 752 774 795 816 836 
191 308 425 644 663 782 903 1024 1144 
41°56 428 441 453 464 475 487 49°1 491 
847°5 3544, 13 $4 149 212 274 832 3888 
36°6 47° 63:0 810 .998 1178 1364 1506 161°4 
‘916 937 959 982 1005 1026 1049 1072 1084 
102°5 113'°0 1228 131'5 13892 1448 1474 1475 143°6 
5641 55:4 667 681 593 8605 6197 £=6856 633 
108'9 1149 1208 1269 1881 1894 1457 1521 1584 
407. 584 771 984 1134 1297 1474 1472 1433 
117°6. 119°2 121°0 123°0 125°1 127'2 129°6 181'6 1838:8 
538 660 784 906 1028 1152 1273 1396 151°8 
667 680 694 708 721 74 746 756 766 
Jel2 Je22 Jl2 Jl12 N22 Aunl Anll Au2l Au$l 
66" 118'9 = 2Pr 282 353 #419 487 «96653 61'3 
540 732 915 1084 121°9 129-4 12791 1197 120°0 
144'4 1453 1466 1480 149°6 151°4 1534 155°3 157°4 
127 217 313 415 524 638 747 «#862 980 
791 805 819 832 845 858 872 883 896 
122°7 1281 1840 1401 145°9 152°2 13585 1647 1971-1 
69:1 S866 1012 1165 1109 1035 1011 108°6 122°4 
1733) 1734 #173°7 1744 3758 41765 41779 179°5 181°4 
901 101'°8 113°7 1252 1368 1481 159:'2 169°9 180°3 
916 926 942 954 967 980 99:4 100°7 102:0 
233 306 877 #«%449 516 584 653 717 «781 
797 908 930 864 824 886 101°0 1172 1847 
2057 2047 2040 2037 203'7 2040 2047 2056 2068 
358 480 601 722 845 966 108°9 1212 1835 
1039 105°. 1063 1075 1088 110°2 1114 112°7 114:0 
1381 143°4 1488 1544 160°2 1661 1725 1786 185°2 
746 69:2 635. 682 79% 953 1130 1812 14971 
240°9 289°6 2883 2372 286:2 23855 2851 2852 2253 
773 724 660 619 618 654 714 Tah 884 
1164 1175 1186 1196 120°9 122:2 1238:4 1247 1260 
3884 455 625 694 663 730 796 S862 925 
45°1 47°2 68:1 73°4 910 1096 127-7 1450 160°4 
2779 2769 275°7 2746 273:1 271°8 2706 2695 2687 
73'0 850 972 1093 1214 1836 1454 18576 1694 
1237 1296 1305 1813 182% 1837 1849 1862 187°5 
1577 1620 1664 1716 1769 1827 1885 1947 201°0 
36:0 S11 687 874 1056 1288 1899 1520 157°0 
8134 8136 3135 813:1 8123 3114 8101 308'6 307°3 
195 313 43:0 6550 668 787 91:0 1029 1151 
1410 141°7 142°4 1430 1441 1451 146°2 147°4 1486 
Mak. Kum. Min, Asva, Bhar. Krit. Rohi. Mrig. Ardh, 
300 830 380 - 267 400 533 667 800 


133 


150 


TABLE 


ery tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


160 170 


Punar. Push, Asles. 


93'3 


106°7 120°0 


V-Bcont. 


Mars, A.D. 1637—A.D, 1999; Mercury, A.D. 1645—A.D. 1999; J upiter, A.D. 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 


O 10 
285°3 
1k5'6 
337°3 
182°6 

46 


09 
159°9 
197°0 

189 
130°4 

19°7 


0 10 
349°7 
1964 

56°9 
216°1 
34°8 


172:0 
1723 
89°4 
163°9 
49'9 


54°7 
157°5 
117°3 
13:°0 
64°9 


184-6 
163°9 
142°4 
200°! 

79°1 


016 
83°7 
177°4 
1662 
145°9 
92°9 


197'8 
191°2 
189°5 
213'8 
106°1 


102°1 
199°3 
213°5 
183°2 
118°7 


212°3 
188'8 
289°6 
130°9 
130°8 


117°3 
1621 
2688 
2165 
142°5 


228'1 
158°7 
303°3 
1645 
153°7 


1948 


190 


1) 20 
290°2 
202°2 
3362 
194°7 

3'8 


200 


O 30 
296°0 
216°4 
335°2 
207°4 

30 


019 
1663 
208°6 
17°6 
141°8 
18:9 


O 29 
1730 
212°7 
16°2 
153°5 
181 


0 20 
346 2 
194°1 

56°7 
227°5 

341 


O 30 
345°4 
186°5 

56:0 
238'8 
33°4 


178°7 
169°1 
9$0°2 
176°1 
49'S 


185°4 
175'8 
90°8 
188°7 
48°7 


56°6 
169-0 
118-9 
140°5 
646 


57°5 
1843 
120°3 
148°] 
64°3 


1913 
180°4 
1445 
213°3 

791 


198°2 
197°8 
146°4 
225°5 

79:0 


30 
92°4 
211°4 
170°4 
170°6 
93'3 


O 20 
88°2 


1683 
158'1 
93°1 


204-7 
206°2 
191°7 
217°7 
1066 


211°7 
217°7 
193'9 
218'4 
107°1 


*113°0 
203'2 
217°7 
208'1 
120°1 


107°7 
205°7 
2155 
195'4 
119°4 


2263 
1786 
243°1 
1542 
132°6 


215'1 
1811 
241°3 
142°4 
1317 


128'9 
1788 
2709 
239°2 
1445 


123°0 
166°7 
269°7 
227°9 
143°5 


235°2 242°4 
173'2 190°0 
3029 302'9 
1770 189°3 
1548 156°9 


210 


N 9 
301°7 
226°3 
B34°4 
219°7 
21 


220 


N 19 
307°9 
227°8 
3341 
232'3 
1'5 


N8 
179'2 
207°6 

14'8 
165'4 

17°2 


N18 
185°6 
201°5 
13°5 
177'3 
16°65 


N9 
345'°6 
186°4 

55'1 
249°8 

32°6 


N19 
847°2 
195'0 
53°8 
260°3 
81'8 


198°7 
204°7 
90°7 
213°7 
47°4 


1920 
188°8 
90:9 
201°2 
48°2 


56°8 
201°2 
121°3 
15771 
639 


55°0 
218°5 
122°2 
166°8 
63°2 


205°1 
15:2 
148'1 
237°7 
79°0 


212°2 
231°1 
149°6 
250°1 

78°4 


N19 
98°8 
235°3 


195°3 
93°38 


226'2 
2167 
198°3 
208°9 
107°5 


122°5 
195'2 
222°1 

233'0 
1210 


241°1 
197°6 
2471 
178°0 
134'0 


139°7 
210°5 
2739 
260°4 
146°7 


257°3 
224°5 
304°1 
201°9 2145 
1570 157'8 


1745 
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230 


N 29 
814°1 
221°1 
3341 
244°8 

0'9 


N 28 
192°3 
203°4 

12°4 
189°6 
15°8 


N 29 
349°5 
208°7 

52°5 
270'3 
31°0 


205'5 

221°6 
90°2° 

226°3 
46'6 


519 
235°7 
122'9 
177°5 

62°5 


219°2 
244°4 
151°0 
262°2 

77°8 


N 29 
100°8 
2465°7 
176°4 
207°8 

93'0 


233°3 
2103 
200°4 
203°7 
107°4 


126°3 
204'2 
224°4 
245'5 
121°2 


248'5 
213°8 
249°3 | 
190° 
184;5 


144'8 
227°8 
275'6 
270'1 
146'9 


265'0 
240°6 
305'1 
227'1 
158'6 


240 


D9 
320°5 
216°5 
334°4 
257°4 

03 


D8 
198°9 
214°0 

11°4 
201°8 
15°0 


D9 
352°6 
229'9 

51°5 
279°4 

30'1 


212°3 
238°9 
89°5 
239°0 
45°7 


48:9 
251°0 
123°0 
188°2 

61°7 


226'1 
252'3 
152°2 
274°2 

77°3 


D9 
101'5 
229°7 
178'1 
220'3 

92°6 


240°7 
212°5 
202'°6 
202°5 
107°4 


130°0 
217°7 
226'6 
258'1 
121°4 


2560 
230°6. 
251° 

2023 
1849 


149°5 
244°8 
277°6 
279'2 
147°5 


272°6 
253'8 
3063 
239'6 
159°4 


250 


D 19 
327°4 
221°7 
334°1 
269'8 

0°2 


D 18 
205°3 
228°6 
10°9 
214°] 
14°6 


D 19 
356'4 
242°1 

49°9 
2877+ 
29°5 


219°1 
255'°9 
88°4 
251°5 
45°0 


45°9 
263°4 
123°0 
199'8 
60°9 


233°4 
251'5 
1530 
286°0 

764 


Di19 
101°0 
225'4 
179°8 
232°9 

91°8 


248°'1 
2231 
204'6 
2051 
106'8 


132°6 
233'9 
228'8 
270°6 
120°0 


263°7 
248°1 
2538 
2149 
134° 


1541 
260°3 
279°7 
286'6 
147°6 


280'1 
261°3 
307'9 
252'2 
159°8 


1940 


1941 


1942 


1943 


1944 


1945 


1946 


1947 


1948 


1949 


1850 


1951 


270 


Ja8 
340°5 
24.9°0 
337°4 
2946 

Ol 


Ja7 
218°4 
263°0 

10°7 
239'1 
13:9 


Ja8 
5'2 
276'2 
47°5 
297'2 
28°4 


233 1 
281°6 
85'8 
277°0 
43°5 


42°9 
265'5 
121°9 
223°2 
59°2 


248°1 
241°6 
1539 
3101 

74°7 


Ja 8 
96°5 
242°8 
182'2 
258'3 
90°3 


263'2 
2547 
208°3 
218'4 
103°5 


135'4 
269'0 
233'2 
295'4 
120°8 


279°1 
280'3 
258'°4 
239'8 
134'5 


161°5 
278°) 
284°1 
294°6 
147°8 


295'8 
252°7 
311°6 
277°6 
1605 


Mag. P. Phal. U. Phal, Hasta, Chit. Svati, Viss. Anur, Jyesh., Mula. P. 


1333 


146°7 


160'0 


173'3 


186'7 2000 2133 


2267 240°0 258°3 


266°7 


280 


Jal18 
347°3 
266°2 
338'9 
307°0 

0'6 


Jal7 
225°2 
280°3 
115 bea 
251°7 
141 


290 


Ja 28 
354°1 
284'6 
340°7 
319°3 

11 


Ja 27 
232'0 
296°8 
119 
264'3 
14°3 


Ja 28 
154 
300'1 
46'3 
292°6 
28°3 


Ja 18g 
10°2 
290°5 
46°8 
297'0 
28'°4 


247 °4 
279°6 
83'2 
302'2 
42°9 


240°] 
285'1 
845 
289°4 
43°2 


43°1 
258'2 
120°9 
235'3 
58°6 


445 
259°3 
119°7 
247°2 

580 


255'3 
249°6 
153'8 
320°5 

740 


262°8 
153'5 
3311 

73°3 


Ja 28 
88°8 
275'8 
183'7 
283'°5 
88°7 


Ja 18 
92°4 
258'6 
183°1 
270°7 

89°5 
270°8 2786 
272'5 
209°9 
227°5 
104°7 


211°2 
237°2 
103°9 


133°7 
800°2 
237'2 
81y'9 
118°9 


135'0 
285'7 
285'3 
307°7 
119°6 


2947 
294'8 
263°0 
2649 
133'1 


286'9 
2915 
260°6 
262'3 
1383°8 


166°5 
267°5 
288'9 
288'8 
147°0 


164°5 
274'6 
286'4 
293'4 
147°4 


3115 
258'4 
315'9 
302°8 
160'1 


803°6 
251°0 
313°7 
290°2 
160°3 


Ash. U, Ash. 


280'0 


262°7 


289°7 © 


Sray. 


293°8 


1656—A.D. 


320 


F 27 
14°32 
330'3 
346°9 
355°2 
34 


F 26 
252°0 
317°4 

15'9 
301'8 

16°2 


F 27 
30°0 
290°8 
47-0 
281°9 
29°3 


269°0 
289°1 
80°5 
339°5 
43°1 


53°7 
300°5 
115'8 
284'1 
57°3 


285°7 
3149 
150°5 
359°3 

71:9 


F 27 
82°9 
327°2 
183'6 
821°3 
868 


30271 
828'3 
2140 
269°9 
101°6 


320°1 
2133 
258°6 
102°3. 


126°6 
3111 
240°7 
344°0 
1173 


122°7 
304'6 


855'9 
116°5 


318'4 
287°6 
269°4 
80z'6 
130°9 


810°6 
2835 
267'3 
289°5 
131°7 


1652 
293°2 
296'0 
280°0 
145'0 


1671 
278°4 
293'5 
279°0 
145'8 


834'8 
306°8 
322'9 
340°2 
158°7 


827°2 
288'8 
320°6 
327°7 
159°3 


Dan, Satab. 
306°7 820°0 


242°2- 


1999; 


330 340 


Mr 8 Mrl8g 
208 27°5 
336°7 333°9 
349'1 351°5 
69 183 
56 


Mri18 
2657 
308'5 
19°5 
326'8 
18:0 


Mr 19 
441 
309°8 
49°0 
291°3 
30°9 


284°0 
322°4 
80°3 
3'9 
44°1 


Mr 18 
62°2 
337°'1 
113°6 
328°7 
57°9 


Mr 19 
3011 
348°7 
147°9 

10°0 
719 


Mr 19 
85°2 
347°2 
181°8 
346°2 
86'2 


3178 
820'3 
2143 
293'2 
100°6 


Mr 18 
1171 
307°1 
244°5 


115°1 


Mr 19 
884'1 
3143 
273'1 
327°6 
129°4 
158'9 
828'°5 
300°5 
<90°6 
143°5 


850°1 
342°8 
327°7 
157°2 


P, Bhad. 
883'3 


18'9 


46 


U~ 


429. 


350 


Mr 28 
34'2 
3270 8 
363'°8 356° 
20°4 
6'8 


Mr 28 
2727 
317°4 

21:7 
339°3 
191 


Mr 29 
49°9 
826°3 
50°4; 
299'1 
319 


291°3 
340°7 
80'6 
I6'2 
44°9 


Mr 28 
67°0 
354'6 
112°9 
321°0 
58°5- 


Mr 29 
309'0 
qET: 
146°6 
lll 
12°2 


Mr 29 
87°9 
844°3 — 387°1 
18u°8 179°5 
858°6 =« 110 
861 861 


825'8 333°6 
8159 327°0 
2184 213°3 
304'9 3168 
100°3  100°0 


Mr 28 Ap7 
1159 1158 
8198 836°3 
245°2 245°7 

29'9 40°65 
1146 1140 


Mr29 Aps 
342°0 849°7 
831°9 850°6 
2747 2761 
840°0 $52°3 
128°7 128°1 


1550 151°2 
346°9 47 
802°7 3804°7 
298°7 3081 
142°7 1419 


357'8 5:2 
358°7 116 
830°2 832'5 

166 = =288 
166'4  155'5 


Bhad. Fevati. 
846°7 360°0 


430 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 


TABLE 


™ 
Geocentric Places of Mars, Mercury, Jupiter, Venus and Saturn for every teuth day of current cycle. 
Venus, A.D. 1765—A.D. 1999; 


Day of LS.Y. o 10 


Eng. date... Ap13 Ap 23 My3 


1951 


1952 


1958 


1954 


1955 


1956 


1957 


1958 


1959 


1960 


1961 


1962 


Mesl’ 


30 


AF ATO i ce 91 165 
Mere. ... 147 156 
Jup. ... 8338 336°0 
Ven. ... S851 469 
Sat. . 1652 1546 


Mars ... 202°2 1993 
Merc. ... 351°0 347°2 
Jup. ... 16 40 
Ven. ... 3406 353:0 
Sav. ... 168'5 167°8 


Mars ... 240 31°90 
Merc. ... 3327 344°7 
Jap... 6-291 813 
Ven. ... 1:2 355°0 
Sat. ... 181°4 180°6 


Mars ... 2466 250°! 
Mere. ... 8388°3 3560 
Jup. ... 569 586 
Ven. .... 13°12 305 
Sat. ... 1940 193°2 


Mars ... 886 45:2 
Merc. ... 851°9 111 
Jup. ..  85°8  86°9 
Ven. ... 8238 33558 


Sat. ... 2062 208°4 
Mars ... 2746 2806 
Mere. ... 66 238 


Jup. .. 1168 1168 
Ven ....— 466 — 55:1 
Sat. ... 2180 217:3 


Mars .. 53°4 , 59°7 
Merc. ... 165 262 
Jup. .. 1496 1486 
Ven. ... 3597 42:1 
Satp-— =. 228°6- -229°0 
Mars ... 295°2 302°6 


Merc. -.ce 85 2°3 
Jap. ... 183°5 182°2 
Ven. ... 813°2 323°6 
Sat. ... 2410 240°6 


Mare... 685 741 
Merc, ... 3389°3 343°3 
Jup.... 2175 216°6 
Veni... 35'°6 = 478 
Sate2—2.- 325129: =251:7 


Mars ... 313°8 321°4 
Mere. ... 333°3 348°7 
Jnp. ... 2500 2602 
Ven, ... 841'2 353°6 
Satz ss. -263°1 ..263°0 


Mavs... 850 90°83 
Mero. . 843'9 2°3 
VUpise 2008-2819 
Ven... opr 6516 


Sat. ... 2738 2740 


Mars ... 8311 3390 
Merc. ... 3585 169 
Jup. ... 3096 38116 
Ven. ... 187 310 


Sat. ... 2847 285°0 


Vrsh. Mith. Kat. Sim. Kan. 


20 30 40 50 60 
My 13 My 23 Je2 Jel2 

23'9 31:0 383 45°38 §2°2 
8'4 63 148 28:7 45'8 
338'3 340°4 342°4 3442 345°7 
586 70°0 81:4 92°3 103°0 
154% 153'4 153°3 1533 153°2 
195'7. 192°7 189°1 188°7 188°9 
353'°4 6'1 23'1 416 605 
6:4 &'9 ¥1°2°-- > 18°4~ 156 
5°2 ble ger f 800 42:2 544 
1671 1664 1661 165°8 165°5 
33°0 45:0 51:8 58'8 65'6 
O'6 18'8 376 56°6 T+ 5 
33°66 86° $8'42--40°8— +432 
352'1 353°8 357°8 40 12°3 
179°8 1791 41786 1781 1776 
252°9 2548 256°1 2535°8 254°6 
Te6: 3-837: ==63:0 2685 2-3 6 
606 627 649 6771 695 
42°7 E46 668 790 90°7 
192.4 191°6 191°0 1904 189°7 
52°70 686) GANA O71 O84 
29°71 462 598 661 62:9 
881 895 913 932 950 
847°7 35999 120 243 36'°4 
204°6 203°9 203'2 202°5 201°7 
286°9  293°0 2987 3044 38095 
38°] 46:2 --44:B 875-377 
AVE W772 18 6 7 S20 
637 704 754 768 746 
2166 215°9 2151 2143 2136 
65°8 722 783 848 © 9f1 
267 198 17:2 25:0 ~ 89:0 
147:°9 147:5 1473 1476 148'2 
24°4 86°7:: 49°91 61:38 74°5 
228°4 227°8 227°0 226:2 225°5 
8099 317°2 3243 3315 328°6 
357'8 4'0: = -16'7 — -33°6 = 51:9 
1809 1798 1788 1781 1776 
384°3 3455 356°7 84 19:9 
240°2 239°7 289°0 288°3 237°5 
799 858 917 97°7—103'8 
355'1 PEAY 29'2 48°1 671 
2154 2141 212°8 2116 210°3 
590 704 8)'8 92°5 -103°1 
251°5 251'2 250°6 250°0 249'3 
329°3 3369 3144 852°1 3859°4 
62 25'2 44'2 62'5 787 
249°8. 249°2 248°3 247°2 245°9 
5'8 1832 306 42°8 50°1 
262°9 262°8 262°3 2618 261'2 
95:1 1004 1057-1113 11771 
213. 39°7- 587 — F088 770 
282°'8 283°4 2383°5 283°3 282°8 
849°8 351'7 356'S 3°6 12°1 
2742 2744 2740 273'6 273°3 
B416°8 354°5 2'0 96 16:9 
842 487 6723 566 49°38 
313°4 3149 3163 3172 318'1 
43°1 66'8 67'3 79'3 911 
285'3  285°7 285°5 285°3 285:2 
Tul. Vrsch. Dhan. Mak. 

210 2:0 270 300 


69 90° 120-150 180 


70 


Je 22 
59°3 
64°4 

847'2 

113°0 

153°7 


190'2 
79°2 
LET 
66°7 

165°7 


72:2 
90°1 
45°5 
21°5 
177°6 


80 


90 


J1 12 

72°83 
101°6 
349°1 
1310 
1546 


Asvn, 
13°3 


100 


Jl 22 
79'S 
118°4 
3498 
1383 
155°5 


199°8 
1211 

22°9 
103°4 
166'9 


92°2 
97°3 
52'1 
52°6 
7S 


245°3 
785 
78°6 
137'0 
189°3 


104°4 
83°7 
103°7 
85'2 
200°6 


325.3 
97°3 
128°5 
60°2 
2118 


116°3 
be lef 
1631 
122:0 
2238°2 


3'0 
121°6 
179'1 

67°3 
2348 


128 3 
1142 
207°9 


137°7 © 


246°4 


27°8 
85°3 
240°7 
104" 
258°2 


14.0°8 
IS7 
278'5 
530 
27093 


43'6 
SO] 
3177 
1387°6 
282°6 


Bhar. 


27 


110 


Aul 

86°0 
132°0 
349'8 
143°5 
156°4 


204'3 
120°9 

24°2 
115'8 
167°7 


93°5 
92:9 
541 
63°6 
1786 


243°3 
90°0 
80'9 
148°5 
189°6 


110°7 
100°9 
1061 

97°3 
200°7 


326'4 
1157 
180°5 

643 
2117 


122°6 
128°4 
1o+8 
134'0 
2229 


10'9 
1311 
180°1 

79°3 
284'3 


1346 
107°7 
208°1 
142'4 
245°7 


347 
89°1 
240'2 
116°4 
257°5 


147°2 

93°38 
2771 

641 
2696 

52°5 
107-4 
316°7 
148°) 
281'°8 


Krit. 
40°'0 


120 


Aull 
92°8 
139°4 
849°7 
145°1 
157'3 


209°5 
113°8 

25°2 
1279 
168°4, 


105'0 
98°4, 
55°S 
752 

179°2 


246-1 
105°5 

83°2 
159°5 
190°0 


M71 
1191 
108°3 
109°6 
200°9 


3273 
1336 
1327 

71-0 
2117 


128°7 
1422 
156 5 
146 1 
222°7 


16°4 
131°2 
181°5 
914 
283°9 


141:0 
103°7 
208°6 
142°5 
248°1 


41°2 
100 2 
239 6 
128°6 
256'8 


253°2 
lil 
275°S 

ees 
268°8 

59°0 
1258 
315°7 
159°8 
2811 


Rohi. 
53°3 


130 


140 


267°8 
71-9 
159-2 
313-0 
i807 
279°7 
Ardh, 
80°0 


150 

8 10 
111°9 
129°9 
3470 
133°2 
160°6 


2270 
131°9 

263 
164°8 
1716 


148°1 
139°9 
162-7 
1§29 
223°4 


30°0 
128°8 
186°4 
127°9 
234°0 


160 2. 


137°0 
2118 
129°8 
244°8 


§3°3 
1508 
240°1 
1654 
255 8 


172°7 
i645 
273°1 
1109 
267°2 


78'2 
17d 
SITS 
190°3 
279'1 


Paonar 


160 
a 
S 20 


1181 
139°0 
3845'S 
129°1 
16L'9 


233°4 
1483 
25°9 


Eg be 


1728 


1306 
162°3 

610 
122°3 
183°1 


260°6 
175°7 

90°8 
199 2 
193°4 


1425 
180°6 
117°0 
158°9 
* 203°5 


3186 
162-2 
1415 
108°9 
213'9 


1545 
1855 
163°0 
193°S 
2241 


33 1 
1115 
188°5 
140°2 
234°6 


~ Push, 


170 


1244 
152°6 
344°5 
129°6 
163°2 


240°1 
165°6 

25°3 
189°3 
1740 


1358 
130°0 

615 
1343 
1813 


265.9 
189'8 

92 2 
2U6'8 
19-45 


143°9 
1828 
gL 
1713 
2045 


3175 
155°6 
143°7 
119°9 
2) 68 


1608 
147°8 
167'2 
205'3 
2248 


348 
157°3 
190°6 
152°6 
235°2 


173°2 
1720 
2150 
127°0 
2AS'G 


697 
1849 
242°1 
Iso'9 
25 2 


1859 
189°7 
272-9 
134°8 
2072 


900 
171'8 
3:39'2 
2035'S 
273-7 


Asles 


93 LOT 1200 
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V-B—cont. 


Mars, A.D. 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999 ; Jupiter, A.D. 1656—A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999—<cont. 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 
010 020 080 N9 N19 N28 D9 Dig D2~g Ja8 Jal8 Ja28 F7 §F17 F27 Mr&8 Mr18 Mr28 Ap7 
130°5 186°7 1425 1485 1543 160°0 1654 1708 1761 1952 1813 186-0 1906 1946 1982 2010 2034 2044 204-7 2034 
168'9 185°0 2041 2206 2347 2445 245°6 2386 2344 2401 252:1 267-7 285: 803°0 820'y 8871 350°6 3573 358'4 
3431 341-8 340°7 3398 339°8 839:1 339°2 3398 340°6 841'7 343-2 3448 3466 3486 350°7 8524 355°3 3577 00 
1827 1396 1478 1571 1670 1776 1886 2001 211°8 223°5 235°6 247°7 260°1 2722 2847 297:0 3092 3218 334-0 
1644 165°6 1668 167°9 1689 169°9 1709 1714 171-9 1725 1725 1726 1726 1721 1716 1711 170-4 169-7 168-9 

’ Mr9 Mri9 Mr29 Ap8 
2467 2537 2609 2682 2757 283:0 2906 2982 805:3 1953 313-4 821-0 8284 3262 3436 3510 3584 57 131 908 
183°7 200'2 2155 2268 2305 2251 2189 2220 232-4 247°0 2642 261'7 2994 8160 830-1 3388 3881 380°6. 3295 
243 23:1 21-7 520% 19:0. 17:9 -168 160 156 16: 159 165 17-4 186 201 219 237 25:7 9378 
201-6 2140 2262 2883 250°5 2626 2746 2864 298-2 3096 8206 381'2 3414 3506 8585 48 83 83 42 
1751 1763 1775 1788 1798 180°8 1819 1826 1833 1841 1843 1845 184°7 1844 1841 1838 183°1 1824 181°8 


1432 1493 155° 1616 167-6 173°7 1798 1858 1918 1954 197:7 2036 2092 214°9 220°4 2257 231'0 2358 2404 244-5 


1956 2085 2l4e7 i21 £046 2O4e4 2130 227-0 243-4 200°7 2786 2952 3096 $19°7 3821°3 3145 310°7 3167  829°9 
616 G6L7 612 603 591 $80 566 652 54 528 51:0 613 51:0 510 614 52:2 531 544 560 
146+ 1587 1711 1835 1958 2083 2209 2334 2461 258°6 271°5 2840 2966 3093 821°8 9344 846-7 3592 116 
185° i867 1879 1892 190:2 1943 1924 193-2 1940 1949 1954 1959 1963 1962 1961 1960 195°4 1948 1943 
2715 277°7 2840 2907 2975 3043 8112 3818-2 3254 1955 3323 3395 3466 3536 O07. 7:6 14h 21:3 282 352 
1982 197°9 1804 1876 1947 207-2 2230 2403 257:7 2746 28y°7 3006 3045 2986 2931 2973 3085 3246 342-2 
935 944 951 954 O54 950 943 934 g22 910 897 884 S71 86:0 85:3 848 846 849 854 
212-7 2158 215% 2104 20%5 2006-2000 2040 209°9 2181 227-2 237-2 2478 2590 2703 2818 2933 3055 317-5 
1956 1968 198-0 1991 2003 2015 2026 2036 2046 205'5 2061 206°7 207°3 2074 207°6 


207°7 2073 2069 2064 


155°2 161-7 1681 i743 180°8. 1871 19335 1999 2063 1956 2128 2193 225°8 23823 2387 245°2 2516 2581 2646 4270:9- 


65 -17Ub 1762) 187-6  202;7" 219:7 287°0 254:1 : 269°6 2821 287°7 2839 2772 2784 2880 3027 8202 3385  357°0 
ee 1234 123°9 125°2 1262 1268 1273 127:4 1271 1266 125°7 1246 1233 122:0 1206 1lly38 1184 1176 1169 
183'8 1961 208°7 221°2 2386 2462 2585 2712 283'6 296°O 308'4 320°5 8326 3446 3564 Smell 301 40°7 
205'5 2067. 2079 2080 2102 2114 212°5 2136 2147 215°7 2164 21771 2179 218% 2185 218% 2187 2185 2183 


. p 
317°5 38187 3214 3246 $987 3332 3380 3485 3488 1957 3547 05 66 126 187 249 311 873 487 600 


Tie 80 1825 1992 2166 233°7 249°8, 2629 270'8 2693 261'7 2603 2683 281°8 298'5 316'6 334:9° 3529 8°8 
Hee ies 1498 J51°6 1532 1546 E59 1569 1575 1581 1580 1578 1573 1564 1552 1540 1528 1514 1501 
1381-21430 1546 1664 1786 190°7 2020 215°3 2279 240°1 252°9 265°5 277°9 2904 3032 3156 828'2 3405  852'9 
215°6 216°7 2178 2189 2202 2215 2228 223°9 225°0 2260 22¢°8 2276 2285 2259 229°s 229°7 2293 2295 2296 


167:4 1739 180-4 1871 1936 2004 207°0 213°9 2266 1958 2275 2344 2414 2484 2555 2625 2697 2769 2843 2916 


. F ORQ o6 A Qua 2. Oy. ‘ . ua ‘ . eT es 847°5 o'9 86 
22 1785 1961 2131 2298 2441 2536 2546° 2477 243°7 2488 261'5 2773 2949 3131 380°) ‘6 
re ire in 7 1757 4778 1798 181°6 1832 184'7 1060 1869 187°6 1881 1881 1879 1874 1865 1854 1842 
216-9 928'3 2394 2501 2663 2700 2787 285°9 290°7 2U2°2 2901 2846 278% 2767 278% 2829 2901 2984 308°0 
225°5 2265 22755 2286 229°8 231°0 232°1 2332 234°4 2355 2365 2875 2885 2391 289°7 240°4 2406 24098 240°9 


Bob 34:8 32°38 30°23 27:3 . 25:2 233 228 240 1959 258 284 3816 355° 399 445 495 546 600 65'5 


x) 192° ‘5 235°9 2391 2346 2282 2311 2413 2565 273'4 201'4 3092 3262 840°0 349°0 3490 841°6 
1927 196-0 171 190-2 2015 2037 2058 2079 2099 2117 2133 2149 216-2 2172 2180 2185 2185 2184 2179 
1450 1775 189° 2024 215°0 2276 240-1 2529 265°6 278'1 2407 3038'S 3159 8283 B46 8528 Bl 171 20° 
2357 2366 2375 2854 2895 2406 2418 2432 2442 245°3 2464 2475 2485 2493 2601 2509 2513 251-7 - 252°) 


179°38 1865 1932 199°9 2069 2137 220°7 2277 23849 1960 2421 2495 2568 2643 2717 2792 2869 2945 3022  309°9 


3 7 288 2527 2703 2881 805-0 319°9 3297 3316 3247 321-0 327°6 
W6 2051 2182 295°4 2206 2118 2136 2923 2865 2627 2708 2881 BUS 3199 329¥ 3816 S247 3210 327" 
oe arcs Sev es ON Sh00 saan 2ees 2365 288'7 240°7 242% 244°5 2460 247°3 2485 249-4 2500 
cs a ee Kes “Geb 200s aise 2239 2360 2491 2606 2728 285R- 2975 3098 8222 3346 
S460 2408'S BA7G SAN GANA 250° 251°C. 3628 254-0 2551 2562 2573 2584 250-4 2603 261-8 2618 262-3 262-9 


741 783 816 841 855 S61 852 827 794 1961 758 724 698 - 686 658 702 723 754 790 . 83-0 


, ‘9 283: 5 : ‘6 3030 3073 8187 3845 
“< ro ‘ ys “Op: ry . 2} 5 232'3 249'4 266'9 283°8 299°1 810'5 314'3 3808°6 3 : she : = 
mas 2849 2407 2497 2500 2527 2650 2572 2505 ee ee ee hd 
2022 2144 2266 2390 2511 263°1 275°0 286°9 2084 SRE NGch” Sora aée4 -Goba CUE ILA tes Wie ores 
1928 199°7 2066 213° 2205 2276 2349 2423 2497 1962 ee are teas Ria aed are bray set sale sirtld 
22 183" 5° 78 2119 2283 2462 263° te - fs 
273-2 273-9 2750 2763 277°7 2796 281'4 283'4 286°5 289'8 ie 2924 oe rye ae z Sine 4 em neg 
ey Thea UL! “ ; ‘9 2215 2342 246°9 259° 2721 2847 2078 310° ae ees oko: 
anes pets th nae 3607 70°6 2715 272°6 278°7 2749 2761 2773 2784 2796 2806 2817 2826 2885 2843 
Oko ites eee eee irs 1202 1916 1896 BEG) iete 104 117-6 ines 1008 1068: 1080 1088 1086. 108s 
at ; ‘7 908" 57 2429 259'0 2728 280'0 24 . mind “1 B8la fan 
ety eee nueln aay sia on te $12°0 818°7 315°5 317°6 8197 3220 8248 8267 3290 B31 $33'8 880'3 
3108 2128 212°) 2067 2010 1976 1986 2026 200-8 2177 227°3 2373 2480 2603 270°8 2822 29 Be ee ee 
ay vine 279°0 279'4 2802 281°9 2817 2828 2839  ‘ 2849 2861 2873 2686 2898 2910 221 203 Qual 295°0 


Mag. P. Phal. U. Phal. Masta, QOhit. -Svati. Visa. Anuar, Jyesi. Mola. P. Ash, 0, Ash. Sray. Dan. Satab. P. ray eee Revay 
133°3 146°7 1690 1733 186:7 200°0 2133 2267 240°0 2538°% 266°7 280'0 2933 806'7 820°'0 833'3 80.00 


96~a 


432 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


TABLE V-B.—GEOCENTRiO 


Min, Asyn. Bhar. 


Day of '.8.Y. 8) 10 30 30 40 50 60 70 80 90 

Eng. date ... Ap 13 Ap 23 My 3 My 18 My 23 Je 2 Je 12 Je 22 J12 Ji 12 

1968 Mars ... 1066 109°3 1180 117° 121°7 1265 1816 1372 142:7 1486 

‘dero. .. 119 273 87°3 879 307 284 362 499 667 848 

Jap. ... 837°5 339°8 3421 8443 346% 3483 350°0 3545 3528 253'8 

Ven. ... 3241 43862 848'°2 C4 126 248 370 491 613 73:3 

Sat. 2955 20671 2987 297°2 297°3 297'4 2974 296°9 2964 2960 

1964 Mare ... 3475 355'2 29 109 180 253 326 3899 4693 53:8 

Mere. ... l&8 195 13] 86 146 275 441 624 81°4 1008 

Jap. 54 78 %&lv2 125 149 173 +195 216 236 25°56 

Ven. 453 561 6233 695 737 %7438 $707 680 593 57°12 

Bat. 3065 807°2 8076 308°7 309°0 3093 3095 309'2 3089 308°6: 

1966 Mars... 185°4 135°5 1864 1886 141°4 145:1 1493 153°9 159:0 164°2 

Mere. 8561 349°9 353°3 65 21% 89°4 585 77'°2 60 110°5 

Jup. 327 350 373 396 42:1 444 468 492 515 53°7 

Ven. O02 1236 249 374 406 618 741 862 984 1104 

Sat. 8175 3184 3193 3203 320-8 3821°3 321°8 321°7 321'6 321'6 

1966 Mare ... 31 109 181 265 826 3983 470 540 609 678 

Mero. ... 33838 3484 3588 166 3355 544 72:9 89:3 1019 1088 

Jap. 608 624 643 624 685 706 73:0 752 77:6 799 

Ven. ... 3184 3823°8 8348 3845:8 357°2 88 205° 82°22 44#0 55:9 

Sat. .. 8286 429°7 8380°8 321°8 $82°6 383°2 3383°9 33412 384°3 3845 

1967 Mars ... 180° 1771 1761 171°7 1712 1721 1741 177:1 #1805 1848 

Mero, ... 8371 3542 1297 3815 601 670 806 879 851 78:0 

Jup. 90°0 69908 «6920 6933 «6949 «68968 )=— 8B 200°B ~=(102°7 +1050 

Ven. 30°71 «47°8) -69'4 «6709. «82:0 93:0 103'2 1182 122°2 1302 

_ Sat. 389°8 341°0 842°2 343°4 3443 3452 2384862 846°7 3472 347°6 

1968 Mars ... 182 254% 325 895 466 526 603 67:1 ‘740 80°7 

Mere. ... 349°9 88 272 445 592 681 677 602 9°2 67°7 

Jup. ... 1213 121°0 121-1 121'°6 1223 1235 1247 1262 127°9 129°7 

Ven. ... 38417 3642 63 187 31:2 433 557 68:0 802 92:4 

Bat. 3516 352'°9 3542 3554 8565 3576 8586 359°3° 00 07 

1969 Mara ... 282°0 2331 233:3 282°3 23800 2275 2244 222°3 2209 220°9 

Merc. 48 223 876 477 494 424 893 461 £44603 £769 

Jup 1542 153'2 162°3 151°7 151°6 161'6 1520 152°7 153°7 155-0 

Ven. 853°'1 348°4 346°8 3503 3560 8°25 12 1 ee aie to 

Sat. 84 47 60 73 85 9°7-- 10:9 —- 163-7 138 

1970 Mars .. 3827 398 466 534 600 668 735 799 864 92:9 

Mere. ... 153 271 3804 237 i988 258 379 543 725 G1°3 

Jup. 1883 1869 1855 1845 1833 1824 181°8 181'7 18146 1831 

Ven. 193 316 43:7 55:9 679 801 91°9 1036 1153 1268 

Sat. 154 157 180 194 4197 220 233 244 255 266 

1971 Mars 2647 2703 2756 2805 2852 2893 2930 2960 297-4 2980 

Mero. 11°5 68 6:8 44 163) 317 +499 686 878 1043 

Jup. 2221 2212 2202 2189 217°7 2163 2151 2139 2180 2195 

Ven. 3248 3368 348'9 16 13'2 25°4. 37°6 49'S 61°7 740 

hat. 278 201 30% 316 3830 344 358 370 382 39:5 

1973 Mars .. 476 639 605 669 733 797 860 926 988 105-2 

Merce. ... 342°9 38438 38542 92 27:0 45°9 649 > 88°11 99:4 1121 

Jup. 2545 264°7 2646 2541 2533 252°8 2511 249°7 2483 92477 

Ven. 457 #8 625 686 71:8 VIS 677 G6l1 561 a48 

Sat. 404 417 43:0 443 45° 469 4883 496 6509 622 

1973 Mares 287°6 294°7 3014 808'5 315°3 322°0 828°6 3352 341°3 347°4 

Merc. 3229 3469 42 229 418 60°95 775 913 985 963 

Jup. 2848 286°1 287'1 287°8 2881 2882 287:°9 287:°2 2864 285'2 

Ven. 0's 18:2 25°6 38'0 503 62°4 748 868 $9°0 1110 

Sat. §3°3 54°8 55'7 568 as] 59°4 60'8 62°1 §3'°6 64°9 

1974 Mars... 623 685 743 804 865 925 987 1049 11172 117°4 

Merc. ... $41'9 oro 189 87:6 56'2 69°9 78°6 78'5 71° 69'°8 

Jup. 3186 815°6 317-4 319°0 00°56 321'7 322°6 229s°2 323°5 $233 

Ven. 3134 828°8 335°9 3462 857°8 9°23, 20°9 32:7 44'6 53°6 

Sat. 665 676 685 695 708 72:1 433 74:7 80° 773 
Mesh. Vreah. Mith. Kat. Sin, Kan. Tul. Vsch. Dhan. Mak. Kum. 
30 60 g0 120 150 8 210 240 270 300 330 


PLACES OF PLANETS 


TABLE 


and Saturn for every tenth day of current cycle. 


100 110 120 130 140 150 160 
Au 21 Au 81 8 10 


J1 22 Aa l Anu Il 


154°5 
103°5 
354°5 

85°7 
295'2 


60:8 
1170 
27°1 
58°7 
308°0 


170°0 
121°9 

55°8 
122°6 
32)°1 


74:4 
101°9 
82:2 
67°8 
3342 


189°6 

79°2 
107°1 
136°6 
847°5 


87°6 
82°1 
131°7 
104'8 
09 


222'2 
95'1 
1564 
a3'4 


14'1 


89°4 
109°7 
182°8 
1382 
27°3 


298°0 
1208 
212°2 
86°3 
40°4 


111°6 
117°3 
245°9 

57's 


533 


352°9 

8$°0 
282°8 
123°2 


861 


123°4 
79°4 
322°9 
68'4 
78°6 


360 13:3 26:7 


160°4 166°8 
121°8 138°7 
3547 354°9 

977 1101 
294°4 293°6 


674 742 
1316 1410 
286 29°7 
633 703 
307°4 3067 


175°8 181'8 
1247 1186 
519 598 
1345 146°6 
3206 3200 


81:2 876 
961 99°5 
843 866 
80:0 9i'9 

8339 3383'S 


1947 200°5 

892 102°9 
109°4 =111°7 
140°'7 1401 
B47°4 347°3 


93°7 + 100°4 
99° 117°2 
183°7 135°9 
1169 1291 
bed be | 12 


2247 2281 
113°7) 331°7 
158i =159°9 
645 761 
3495 = 150 


1059 = 112'3 
127°0 ° 141°7 
1837 1849 
149°2 160° 
281 28'7 


2947  291°7 
132°3 1348 
212°2 212°6 
98'4 110°7 
41°33 42°2 


1178 1242 
112°7 1063 
245°0 2444 
62:9 70°0 
544 65'S 


357°8 2°2 
89°4 99°4 
282°E 281°] 
1352 147°2 
373685 


129'8 13671 
92'4 109°0 
322°2 $21) 
80°35 92°6 
794 812 


Krit. Rohi, 
400 63°23 


1730 
162°1 
854'5 
122°4 
292'9 


80°6 
141°5 
30'S 
78°0 
305:0 


188° 
113°7 

615 
158°5 
819°2 


943 
110 2 
88°9 
L041 
382°8 


206°3 
120'9 
1139 
138°0 
346°7 


106°6 
135°5 
138°. 
141°3 

Os 


232°3 
1481 
1619 
877 
14'9 


i19°0 
150°5 
186°4 
170°6 

28'°9 


289'8 
128°4 
213°3 
123°0 

426 


130°7 
109°0 
2440 
79°0 
56°2. 


61 
113°8 
279°1 
159°} 

624 


142°5 
1260 
319'8 
104'8 

82'2 


Mrig. 
66°7 


179°7 
158°3 
853°7 
1348 
292'2 


87'2 
1346 
31°1 
88°4 
3054 


1945 
1186 

63°1 
1705 
3184 


100°6 
125°2 

90°9 
116°2 
333°1 


212°3 
139°1 
1161 
131°'8 
346'1 


113°7 
152'8 
140°3 
183°6 

Ons 


237°0 
1618 
163°9 
99°5 
14'8 


125°2 
161'5 
‘1881 
1805 
29°] 


287°8 
123°7 
2142 
135°4 

43°0 


137°0 
120°1 
244'0 
85°6 
569 


88 
130°8 
2788 
171°0 

703 


148'9 
145" 
3186 
1170 

83°4 


1860 


157°3 


352'8 
147-0 
291'°5 


93'°4 
131°3 
312 
98°7 
304'2 


201°1 
130'8 

64°38 
1824 
317°6 


107°0 
142°5 

92°& 
128°6 
3313 


218°7 
156°9 
1183 
1260 
345°5 


119°5 
168°6 
142°6 
166°5 

0-0 


242°5 
168°6 
166'0 
1113 

146 


1315 
148°4 
189'9 
190°0 

29°2 


288'0 
1287 
215°4 
147°7 

43°5 


143°3 
135°0 
244°4 
98°9 
57°6 


10°4 
148°5 
27e1 
1829 
718 


155°2 
162'5 
317'2 
1283 

84'5 


8 20 
192°7 
149°5 
351°6 
159°4 
2911 


99°5 
138'°6 
31:0 
109°4 
303°7 


207°3 
146°3 

65°3 
1942 
316°9 


1182 
160'2 

84°6 
140°8 
330°5 


225°2 
1731 
120°4 
124°7 
3447 


125'6 
180°7 
1448 
1782 
359°2 


248°3 
167'0 
168'1 
123°5 

14°0 


137°8 
1411 
191°8 
198°3 

28°38 


289°1 
140°5 
216°9 
160°0 

43°4 


149°8 
152°1 
245°1 
109°6 

57°7 


105 


166°3 
277% 
194°6 

719 


161-9 
1783 
3149 
141'6 

85'2 


170 


S 30 
i199°7 


449'4 


850°2 
171°S 
290°7 


Ardh. Panar. Push. Asles, 


80°0 


93'3 


106'7 


120°0 


TABLE V-B.—GEOCENTRIC PLACES OF PLANETS 4.33 
V-B<<con ¢. 


Mars, A.D. 1637—4a.D. 1999; Mercury, A.D. 


1645—A.D. 1999; Jupiter, A.D. 1656—~A.D. 1999; 
Saturn, A.D. 1617—A.D. 1999—cont. 


180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 35n 
010 020 030 N9 N19 N29 D9 D119 D2 Ja& Jal8 Ja28 F? F117 $F27 Mr8 Mri18 Mr 28 Ap7 
2064 2135 220° 227°6 2351 242°5 249°9 257'1 265'1 1964 2729 280°4 2884 996-3 3041 3120 3198 827°9 335°'7 343-4 
15L'8S L717 187°8 205'2 222°6 2889 253°2 2630 263-6 2565 252°3 2588 271°0 286:7 3043 3228 340°7 8576 ILe 
3488 3475 3463 345°2 3446 S441 8441 3445 345-2 346'l 8474 348°9 350°6 852:5 3547 3568 869°1 1°4 38 
4843 1968 2C9'2 2217 2341 246°7 259°3 271:7 284'3 2965 308'7 320°8 332°9 34%9 356°7 82 194% 80:3 40-7 
2802 2903 2904 290'4 2911 291'8 292'4 2934 204°4 205°3 2965 297°'7 2988 300°0 301'2 3025 3036 304-7 305-9 
: Mr9 Mri9 Mr29 Ap8 
1115 117-8 1228 128-1 183:3 1881 1426 1463 1497 1965 1522 1640 1547 1541 1518 1485 1449 141-0 1380 1861 
167°4 i845 20271 218°8 233'9 244°8 248°6 243:] 2369 240'2 2510 267-2 2881 301°2 319:0 3360 3593 359: 359°6 
29°7 286 27°3 261 247 23:4 22:2 21:3 208 205 206 211 218 22:9 243 25 27-7 296 317 
121°8 1484 155°1 167:1 1791 191°3 2056 215°9 2285 246°0 2535 266°2 2785 2910 3803'8 3162 8288 841: 32538 
302°8 302°6 302:4 302°2 302°6 303°0 303°5 3044 4053 306°1 307°2 308'3 3095 38108 38121 3133 3146 3158 3169 
2216 228°7- 235'°9 2422 2507 2582 2858 2737 2813 1966 2851 296°9 3048 3127 320-4 3283 4862 3438 451-6 359. 
1812 1985 2142 226°7 2328 2808 2228 2224 281°7 245°6 262'1 280°0 2975 8145 3294 3398 341°9 3354 33) 
664 664 660 655 645 633 621 607 59:3 082 57°L 563 55:8 557 55:9 565 574 58:5 5-2 
217°3 228°6 -239°6. 250°:1 260°2 269°7 278°0 284*8 288°8 289'4 2882 280°5 275°0 275°2 2764 281'8 289°4 299°2 807-9 
3154 3161 3148 3144 3146 3148 3151 3158 3165 317°2 8183 319°4 3204 321'6 3223 8241 3254 38267 328-9 
~ 1255 131°5 137°2 143°0 148°7 1544 159°7 1646 1695 1967 1741 1782 1820 1850 187°4 1890 1891 1880 1851 1820 
1944 2081 216°) 215°7 2083 <205°0 212°9 225°7 241°5 2587 2763 293'4 3089 320°4 8245 38191 3185 3167 3286 
9773 #69984 993 99°7 999 998 99:2 98'4 97'4 961 947 984 921 91:0 901 89°5 \89°2 892 8o7 
165°6 1781 190-7 2080 215°7 228-2 2408 2535 2662 2788 2914 3039 3165 3283 3411 3535 57 177 300 
$28°9 8284 327°9 3273 327°3 827°2 329°2 327:7 328°2 328'3 3829'S 830°8 331°7 382°9 3341 3835°3 3366 387:9 339-2 


Mr8 Mr18 Mr28 Ap 7 


2391 246°2 253°3 2606 268°] 2758 283-2 2909 2987 1968 3063 314-1 3218 3295 8369 3448 8522 8597 7-0 144 
199°0 2012 1546 189°9 1945 206-0 220°8 288°0 255°4 2727 288°4 8011 3070 8033 296-2 297°8 3080 3228 340-2 
1248 1261 127°6 1289 180°. 130-9 1315 131°8 131'5 1811 130°3 1294 1281 126-9 1256 1243 1231 1222 121-4 
131-4 1885 1473 1569 1672 1783 1894 201-¢ 212-6 2245 286-4 248°7 2610 273-3 285°3 296°0 3104 3228 325°3 
843°1 3423 S416 3409 340° 340°3. 340-1 340-4 340°7 8410 3418 842°6 3434 3145 3456 3468 3481 349°4 350-7 


Mr9 Mrl19 Mr29 Aps 
1381 1443 1504 1565 1625 1683 1744 1801 185°9 1969 1916 197°0 2023 2075 2124 217°0 2213 2253 2284 2309 


181° 1743 1763 1866 200°9 21776 2348 2520 2683 2816 289°5 2883 2808 279°3 2874 301°3 3181 3364 3548 
41491 161) 1531 1549 166-7 1582 1595 1606 161'5 162-0 1623 162°1 1616 1608 1599 1587 1574 166°2 1548 
2027 215°0 2271 239°3 2514 2634 2754 287-2 298°8 3099 3209 3311 340°9 3497 3569 2:0 389 21 3563 
3577 856°9 3560 855°2 354:7 3542 353:8 3538 353'9 3539 3545 3551 3553 3568 3578 3589 Ol 13 26 
608 267°3 2741 2811 288-2 2955 3028 3108 3174 1970 3248 3322 3394 3468 3540 17 83 152 225 291 
158°5 166°6 1810 1971 2144 2317 2481 2625 2720 273'1 2662 262°2 267°5 280°7 2965 3145 3328 3509 78 
1725 1747 1768 1790 181°. 1830 1849 186:7 188'2 1895 1906 1915 1920 1922 192% 191-7 191-1 190-0 1888 
14777 1599 1724 1847 197-1 2095 2221 2849 247°5 260-2 272-7 2854 2980 3106 3230 335°6 3480 3604 128 
oer. tt 16 S$ 8 OE re PT? 74 78 82 86 94 103 Ibl 123 135 147 

5 1568 ‘5 1755 1819 1881 1944 2006 1971 2063 2131 2194 2255 231°7 2379 2441 2499 255°9 261:7 
1608 re 198°8 aie 2378 2428 2542 2576 2518 2462 2498 2604 275°4 2926 3106 3283 315°7 05 100 
1960 1981 200°4 2026 2047 207:0 2091 211:2 213-1 2151 2169 218°5 2199 221-0 221:9 2235 2928 2229 292 3 
209:7 2105 2083 2026 197°3 1946 1968 201°6 208°7 217°3 227-3 2874 248A 2504 2711 2828 246 3064 3186 
279 271 263 2G 248 240 231 26 21 216 21:7 218 219 226 233 239 25:0 261 27:1 


Mr8 Mrl&8 Mr28 Ap7 
2949 2922 3039 3089 314°4° 320°4 3265 332°7 5389 1972 3453 3518 353° 48 113 180 244 312 3874 43:9 


2 95 207°9 223°4 286°0 241°7 2891 231-4 2812 2409 2548 271'3 2891 307°0 3242 339°5 330°2 352°6 346° 
pil 202°3 S245 226°5 22883 231°0 233'2 235'5 287'8 2400 242°1 244°3 2462 2480 2498 2512 2524 253°4 254"2 
1850 197'4 209°9 2223 2848 247°3 259:7 2723 2848 2970 3093 3821°5 3335 3454 357°1 86 196 805 407 


43° 425) 41D 412 403) 394 38 879 BTR 365 «3863 «(861 6859) «863 BT 870) «879 8B BSB 


: Mr9 Mr19 Mr29 Aps8 
162°7 169°2 1756 1819 1887 1952 201°8 2083 2150 1973 221°7 2284 235°3 2421 2489 255°9 202°8 2698 2767 283% 


21° ; 250°9 2681 2x59 3033 8186 330°4 3346 3.95 3236 3273 

‘8 2173 225°3 2249 2173 2148 221°6 284'8 2509 265'1 245-9 3083 218% 3304 3346 | a 
Mare 2487 2603 2521 2542 2563 2584 260% 2650 2653 2676 2700 2722 2744 2766 2787 280° 2826 241 
(1822 1483 165°7 167'7 179°7 1915 2042 2166 229-1 241°6 2548 2665 2793 2918 3042 3167 3204 3418 3542 


579 57°75 571 566 558 550 542 83°4 52:6 518 514 5610 50% 506 697 508 5615 522 529 


70 45 17 405 3599 OF 22 409 81 197% 8 158 208 259 81:0 863 419 476 53:4 59-2 


7: 347 282: +8 813°8 3068 307-4 8180 332° 
; ‘2 210° ‘0 1988 2030 2151 2303 247°3 2647 2821 297°9 3106 3168 313°8 | 
rat ira se ome see Sones suet aern 2808 2915 2939 2061 298-4 8009 3032 305°6 3079 R102 312-4 
sre 508-0 2808 2503 2601 2694 2773 2839 2865 2865 2825 2761 2721 2715 2749 210 2890 281 079 
Te rO4 722 721 Tih 707 TOL 692 683 875 @G8 661 65:4 662 650 649 653 G57 662 
1883 196° 7 208 2153 2292 2292 1975 2364 2486 2507 258-1 2654 2726 2803 2676 2H B02 
tees re ea pe srt pet Gar! aug 363 27:6 2911 2090 297-8 290°3 BBS 27S B10 B20 B4b'5 
ae 313) 3129 3128 3131 3139 3149 8162 3177 3195 3214 3286 m25'8 328-0 A903 8328 9852 387-6 B10 
; ‘8 191-4 203°7 998°9 241°6 2541 2668 2794 2920 304 71 829" 7 35 2 30 
a one ats spite bt: ooh ake aes BN $31 823 815 80:7 803 799 794 795 798 79°7 
, 


May. P. Phal. U. Phal. Hosta. Chit. Svati. Visa. Annr. Jyesh. Mula. .P, Ash, U. Ash. Srav, Dav, Satab. P. Bhad. U. Bhad. Revati. 
res 1467 1600 1733 1867 2000 2133 2267 2470 2533 2667 2ROO 2933 3067 3200 8333 3467 3600 
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TABLE V-B.—-GEOCENTRID PLACES OF PLANETS 


Day of I.S.Y. Oo 10 20 30 40 
Eng. date ... Apld4 Ap 24 My 4 My 14 My 24 
1975 Mars ... 3068 3144 322°:0 8294 3837:0 
Mere. ... 8562 15:0 326 480 58:4 
Jup. 841°6 343°9 3462 3485 350°6 
Yen. 866.482. 58:7. Tih 7 be-2 
Sat. 802 810 818 825 886 
Eng.date ... Ap1l3 Ap23 My 3 My 138 My 23° 
1976 Mars .. 786. 837 sol Y47 1003 
Mere. 10°3 26:2 87'S ALG 850 
Jup. Oa 115 — 1S: 9S iO eer lee 
Ven, 3424 3548 72 183 Ss 
dat. 93'8 O43 94S O54 “Opa 
1977 =Mars 3246 38824 842 8475 855-3 
Mere, IY 22:9 8 Dee Oe 
Jap. 86°6 38°74 11 488 47 
Ven, 349°) 845°3) 3455 2489 855°4 
Sat. 107°6 1078 1080 1083 1091 
1978— Mars: =... 97'S. 1O1:2- 105:5 908 Sea: 
MUrGe),:. OS 3533 38546 46 198 
Vups go. 7 O47 663 — 68:1 70 Oa d 
Ven. 199, 32:2 444 665 | 686 
Sat. 1215 121°4 121°3° 121°3, 1219 
Eng. date .. Apl4 Ap 24 My+ My 14 My 24 
1979 Mars ... 341'4 3493 3856'S 4.5 12°0 
Merc,..- 3849 343°2 357°3 148 933-4 
Jup. 943 95:0 95:9 97:2. 98°83 
Ven. 825°2 33795 349°5 a oy era Sore 
Sat. 1853 13850 1347 1345 1848 
Eng. date ... Ap13 Ap23 My 3 My 13 My 23 
1980 Mars ... 1228 1240 1263 1293 133° 
Merc. ... 335°5 3521 101 29°22 © 480 
Jup. 125°6 125°3 125:3°.125:6 1263 
Ven. 455 585 G61Y 67:4 70:0 
Sat. 1490 1485 1480 1475 1475 
1981 Mars ... 3573 AT VAS «ONG aa 720 
Mere, .... 347°8 6A. 25:3 484. 58'8 
Jup. 1588 -157°7 .156°8. 1561 -756°7 
Ven. 17) :18'8 22264 « §38'6 5 sole 
Sat. 162-4 161°7, 1510 160°4 160-2 
1982 Mars... 160°0 157-3 1561 1566 157'4 
Mere. . 274° -20'5. 865. 48°6 - 62°77 
Jup. 192°9 191°6 190'4 189°0 1878 
Ven, 813'6 3240 385°3 346°6 3581 
Sat. 175°4. 1747 1740 173:2 172°8 
Eng. date Ap 14 Ap 24 My 4 My 14 My 24 
1983 “-Mars’..,. 12°4 198 269 “342° 41:3 
Moroz. . lho. 27°65.) 83°38 29: Seat 
Jap. 226°6 225°9 2249 223°7 222-4 
Ven, B21) 487 60°35 71:6 asa 
Sat. 188'1 187°3 186°5 1835°7 185:2 
Eng. date ... Ap 13 Ap 23 My 3 My 13 My 23 
1984 Mars 213°'6 2120 209'7 206°8 2030 
Meroe. La LS 46 5:0) Saat 
Jap. 258°8...259'1. 2491 258°8 258°z 
Ven. 3431. 855°4 08 G2eze aia 
Sat. 200°5 °199°7 198'°9 1982 197°5 
1985 Mars... 272 341 -410 481 648 
Mero, ... 3471 3451. 352°9 75 24:9 
Jup. 288'8: 290°2 291'3 2923 2928 
Ven, 0455 3424 3435 3479 854°5 
Sat, 2126 2119 211°2 2104 209°6 
1986 Mars ... 2536 257:°9 262°:0 2654 267-8 
Mero, ... 3328 %45°5 2°3 2 206. -o7 
Jup. B17'4 3194 28214 323°2 3247 
Ven. 20'5 32'8 45'0 a7°l 69°1 
Sat. 2203 2337: 223]. BI bs 2217 
Mesh. Vrsh. Mith. Kat. Sim. 
30 60 90 120 #150 180 210 240 


50 


Je 38 
8445 
60°4 
302'6 
93°0 
84'7 


Je2 
105°9 
30°9 
21°0 
43°9 
O7 "4 


269°6 
586 

326°) 
811 

220°9 


270 


60 


Je 13 
3518 
53'°6 
3543 
103°2 
85:9 


Je 12 
1118 
35'8 
93:3 
56'3 
98:3 


10°4" 


42°) 
50°5 


41'5 
FAG 
1559 
75'4 
1538 


1629 
42:0 
1862 
215 
172.0 


Je 13 
55'4 
37-0 

219'7 

103'2 

1841 


Je 12 
199'3 
47°9 
2560 
56 9 
1962 


684 
62°6 
292'8 
11:9 
208° 1 


270°2 
75S 
327-1 
92'8 
220°1 


Kan. Tul. Vrsch. Dhan, Mak. 


300 


. 


104°5 
219°5 


Kum, 
330 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


195°6 


81:5 
98'2 
291°6 
32:1 
207°3 


2681 
1005 
328'3 
116°0 
2189 


Min. 
360 


TABLE 


and Saturn for every tenth day of current cycle. 
Venus, A.D. 1765—A.D. 1999 ; 


90 100 110 
J1 13°: Jl 28° An2 Aul2 Au 22 


13'1 
70°6 
3584 
129 6 
895 


3112 
1299 
828 
29°5 
93°1 
102°0 


3L'9 
97.5 
57-4 
427 
1148 


143 0 
109°7 

83°74 
127°2 
125°8 


J1 13 
48°2 
109°1 
108°5 
74:8 
187°7 


Ji 12 
157°8 
82°3 
133°1 
52°7 
149°3 


62°3 
67'9 
158'6 
g Biel barf 
160°8 


1758 
748 
186°0 
56 9 
172°2 


J113 
757 
89-2 

216'9 

128°3 

1§3°7 


J112 
203°5 
103°6 
252'1 

93°7 
195°2 


388°2 
1120 
290°5 
43 0 
206'8 


2651 
100'1 
328°5 
127°6 
218'2 


Asvn. 
13'°3 


19°7 
87°2 
359°3 
1349 
91°2 


J] 22 
1360 
101°4 

31:2 
108°. 
103°4 


38°3 
1152 
596 
54:0 


Lise: 


148°9 
1211 

845 6 
138°5 
1270 


J1 23 
§4°9 
1068 
110°8 
86'S 
138°8 


J] 22 
163'7 
80°4 
135.1 
56:0 
150°3 


69°3 
80'S 
159°9 
123°S 
1616 


L811 
92°8 
186°6 
690 
172°8 


J1 23 

823 
107°7 
216°4 
133°5 
1841 


J] 22 
206°5 
119°7 
250°9 
105°9 
195°4 


94:9 
119'6 
289°2 

54°3 
206'8 


262°3 

92:8 
328°2 
138°7 
218°0 


Bhar. 
26°7 


26°4 
05:1 
359°7 
1380 
© 92'5 


Aul 
_142:0 
319°8 
32°7 
1175 
104°8 


45°7 
130°8 
61°6 
65°2 
116°6 


1552 
127°0 

880 
149°6 
128°2 


Au 2 
618 
99°6 
113°0 
99'2 
139°9 


Aul 
169°5 
88'3 
1371 
62°0 
LH? 


be J 


6:0 
aA. 


. 


© 


1615 
135°8 
162°4 


186°5 
111°3 
187'5 

810 
173°4 


‘An 2 
89°1 
125'3 
216°4 
135'9 
1845 


Aul 

210°6 
132'4 
24.9°8 
1181 
195°6 


101'3 
1B yrpay/ 
2878 

65'6 
206'7 


260°7 

90°8 
3275 
149°8 
217°8 


Krit. 
40°0 


120 130 


38°7 
141)°4 
359°7 
1325 
9orl 


32°8 © 
123°5 
359'9 
137°4 

93'9 


Au 21 
154-7 
15.°3 

351 
14.2 0 
107°3 


Aull 
145'5 
186°8 

B41 
LIT 
106.1 


59 0 
144-9 
65°5 
88°38 
1lo1 


52'°5 
142°] 

637 

75'b 
1117's 


167°7 
116°5 

92:3 
1708 
130°8 


141°4 
123:°0 

9u'2 
266'2 
129°5 


Au 12 Au 22 

684 Tal 
100:0. 109-4 
1152 1174 
111°4 1237 
141-1. 142°3 


Anll Au 21 
175°7 181-9 
102°4 119°0 
139°2 141°4 
69's "9:0 
152°2 153°4 


82°6 
1150 
1633. 
147°6 
163°3 


89°7 
183'3 
165°1 
159°8 
1643 


198°7 
146°4 
189°9 
105°4 
175°0 


192°4 
129°5 
188°6 

93°2 
1741 


Au 12 Au 22 
954 1021 
1406 151°6 
2167 217:3 
1342 128°6 
185°0 1858 


Anil 
215°2 
137:7 
249'0 
180°4. 
195°9 


229-3 
133°5 
248°5 
142°6 


107°7 
1101 
286°4 

771 
206°7 


1142 
109°7 
285'2 

88'7 
207°2 


260 3 
132°] 
825°5 
1708 
2180 


259 6 

98:8 
326°7 
1606 
217-7 


Au 21. 


1966 — 


150 


$11 
49°7 
17-1 
858°2 
121°8 
974 


140 


§ 10 
167°7 
161°2 

“60 
166°6 
102°8 


713 
1235 
635 
11i°9 
1218 


180'6 
1298 

Y6'4 
1897 
133°3 


S1l 
87°7 
140°5 
121-9 
148 3 
1448 


8 10 
193'0 
1547 
145°7 
99°0 
155°8 


L018 
166°4 
169°2 
183°3 
166 5 


2112 
1703 
193°2 
1297 


811 
1146 
148°5 
219'3 
119°2 
187°5 


§ 10 
2317 
128°7 
2386 
167°2 
198°0 


127°9 
1833 
28371 
1125 
208°2 


265'1 
147-0 
323°0 
189°3 
2186 


177-0 


160 


$21 
546 
178"4 
387-0 
121-2 
984 


§ 20 
1742 
153°7 
36 2 
1788 
110'8 


773 
1379 
696 
123 9 
1229 


187°5 
1448 

982 
197°8 
1345 


§ 21 
940 
158°3 
123°9 
169°7 
14671 


8 20 
2017 
172°1 
148 0 
1099 
167°1 


1080 
180.6 
1714 
195°0 
1677 


218°0 
170°8 
1951 
142°2 
1782 


S 21 
1211 
143°2 
220°7 
119°4 

.188°6 


8 20 
238°2 
1389°7 
249°1 
1796 
199'0 


188°2 
1500 
282°6 
1245 
209'1 


269°1 
164'3 
3214 
196°9 
219% 


170 


O1 
59:0 
1761 
365'8 
1244 
99°3 


S$ 30 
180°8 
150°7 

35'8 
19173 
1119 


$2'8 
149°9 
70°4 
136-2 
1240 


1941 
1616 

993 
2040 
1335°7 


Ol 
120°0 
175°9 
1261 
1781 
147-4 


8 30 
208°6 
187°5 
150°2. 
120°9 
1584 


1ll4+1 
187:7 
1735 
2066 
168°9 


224°9 
163°7 
1$7:1 
154°4 
1794 


Ol 
127'3 
147°9 
2223 
123°2 
189°7 


S 30 
244°7 
16401 
250°0 
191°7 
260°0 


139°6 
167°7 
282°2 
136°6 
210°0 


273°6 
1815 
3202 
203°7 
220°2 


Rohi. Mrig, Ardh. Pavar, Push, <Asles. 


53°38 66°7 


80'°0 93:3 


106°7 


120°0 


V-B—cont 


Mars, A.D. 1637—A.D. 1999; Mercary A.D. 


TABLE 


Saturn, A.D. 1617—A.D. 1999—cout. 


180 


oO ll 

62:7 
168 8 
354-5 
130° 
100°2 


oO 10 
187°5 
157°3 

35'1 
203°4 
112°9 


88'1 
1683 
71-0 
148°3 
125°2 


201'1 
178°2 
101'3 
207°4 
187°0 


Oxtt 
105°8 
192°7 
128°0 
185°6 
-148°6 


O 10 
2104 
199°3 
152°2 
132°5 
1459°6 


12%2 
1897 
175°7 
218°) 
170°2 


232°U 
160°0 
199°2 
167°U 
180'5 


0 il 
133°5 
13974 
2241 
129'5 
190°8 


O 10 
2515 
VTLO 
251't 
203'8 
2010 


145°7 
185°3 
2523 
1488 
2109 


278'3 
196°9 
312 
205°7 
220°9 


May. 
1338°3 


1S0 


G. 21 

65°6 
1671 
333°). 
1388°0 
100°5 


O 20 
194°38 
170 2 

342 
215°6 
113°5 


93°0 - 


182-4 

711 
160°6 
126°0 


208°0 
1966 
10275 
208°1 
138'0 


O 21 
1114 
207°2 
129°7 
1981 
149°7 


( 20 
222°6 
2040 
1543 
14¢2 
160°7 


426°] 
178°0 
1779 
229-2 
i7\"% 


239°0 
167-0 
2014 
179°4 


“18i4 


O 21 
}359°4 
L74:7 
226:0 
gS es 
1920 


{y-20 
2384 
133°5 
252°4 
216'0 
202°2 


152'0 
202°0 
2$2°7 
1614 
212°0 


284" 4 
203 7 
318°5 
203°) 
222°0 


P, Phal, U. Phil. 
160°0 


LEG? 


200 


O: 31 

67°4 
1765 
3518 
147°0 
100°8 


O 30 
201°2 
1861 

530 
227°8 
lla 


97°6 
199°9 
710 
1727 
126'8 


2148 
2128 
103°4 
2047 
139 0 


0 31 
1165 
217°4 
131°4 
210°5 
150'8 


O 30 
229°6 
199°3 
156"4 
156°0 
1lél's 


131°8 
1770 
1801 
240] 
1 Wye 3 


24673 
179°3 


208 


191°9 
382°9 


210 220 
N 10 N20 
68:3. 67°7 
190°2 206°2 
3507 349°8 
1567 1673 
191-2 101:0 
W 9 N19 
208'0 2150 
203'2 220°S 
SHAS SOS 
239°9 252:1 
ll48 114'9 
101'4 1048 
2169 232-4. 
70% 69:8 
1854. 197°7 
127-72 1280 
2221. 220:9 
22602 234°5 
O40 104% 
198°9 193-7 
140°0 1406 
N10 N 30 
121:°6 126°4 
219:3 - 212°2 
132:8. 184:0 
2230) 2Edio 
a ae? Beer tis 
N 9 N 19 
2370 244°4 
192°7 1946 
158°3)  160°1 
168°i 180°2 
163°0 1639 
187°5 3=142:9 
185'8 199°4 
182°2: 18423 
250 35-2500) 
19353) 74s 
253°6 261-0 
19a°h.) 2122 
295'8 2058°0 
2045 216%) 
184°2 183°3 
N10 N20 
labo tae? 
209'2. 226'2 
230° 2323+ 
1569. 1645 
194:4 195°5 
N 9 N19 
272°5 250°) 
222,02) 2800p 
2508 2457'8 
2103 25275 
204°5 205'7 
i643 17)°6 
2954. 228:3 
gn4'4 284s 
185) = 198°4 
2148 215d 
“Gi'8 33 2 
20S 1° 201°9 
$176 = B1s'0 
1948 190°3 
J24°0 B25'2 
tlasta. 
173°3 


230 


N 30 
637 
223'6 
349°3 
1783 
100°8 


N 29 
222°2 
237°1 

290 
2640 
115°0 


107'3 
2449 

68 6 
210°2 
1283 


236°5 
234-0 
10£3 
1923 
i412 


N30 
130'8 
207° 
1349 
248'1 
1533 


N 29 
251'8 
2048 
161'8 
192°5 
164'S 


143°5 
2.85 
186'4 
288'9 
1758 


268°6 
229'6 
2102 
229°5 
186°4; 


160° 
2417 
2345 
178°G 
196°6 


N 29 
237°3 
243°3 
259°S 
2645 
2059 


176°7 
221'7 
237°3 
21.8 
Ae arf 


899°9 
203"4 
3184 
1898 
225°4 


Chit, 
1807 


240 


D 10 

63°0 
240°7 
349°2 
183°6 
100°7 


819°3 
193°7 


227-5 


Svati, 


250 


D 20 

59°6 
257°3 
349 3 
201°3 
1¢c0'0 


De 19 
236°6 
2631 

26°7 
287°6 
1145 


109°5 
247'7 

661 
235°6 
128°5 


2514 
223°3 
103°3 
2OLO 
141-7 


D 20 
1387°8 
224'4 
180°9 
2i2:9 


154°3 


YD 19 
2571 
285 9 
16443 
247°2 
16671 


1580 
250°2 
1900 
2518 
1i7"4 


283°9 
2oOL'3 
2146 


Visa 


200'0 2133 


V-B.—GEOCENTRIC 


PLACHS 


O2 PLANETS 


1645—A.D. 1999; Jupiter, A.D. 1656—A.D. 1999; 


260 


D 30 
5674 
271'6 
349°9 
213° 
99°3 


D 29 
243'8 
266'8 

26'0 
299°2 
1140 


108°7 
240°2 

64°7 
248°2 
128°3 


.258°9 
2durr 
102°2 
208'4 
141°7 


D 30 
140°3 
239°7 
135°9 
285'2 
1545 


D299 
2747 
253°+ 
165°3 
2298 


LOS 


162°3 
2665 
197 
284°2 
1780 


LOTS 
2726 
2160°6 
267°4 
1891 


1) 30 
1797 
2560'S 
2414 
2135 
199'6 


D 29 
309'9 
232°7 
266°5 
290°4 
210°0 


1949 
233°4 
23'0 
243'8 
2200 


330°0 
215'L 
3220 
207'9 


. 229°7. 


1976 


1977 


1978 


i379 


1983 


1981 


1982 


1983 


1984 


1985 


19386 


1987 


Anu. J yesh, 


2267 


210°0 


270 


Jae 9 
53°9 
2811 
859'7 
225°0 
98°6 


Ja 8 
2513 
261°4 

255 
310°4 
113'5 


106°2 
24103 

63° 
260°9 
1280 


266°6 
24402 
101! 
2171 
1417 


Ja 9 
1418 
256°8 
ais bier: 
297°7 
1548 


Ja 8 
282'6 
270°7 
165'9 
2:42°2 
167°0 


166°4 
2811 
OL 
283°0 
1727 


299° 
276°] 
2185 
280°5 


189°9 


Ja 
185 0 
2403 
2-£3°5 
225°4 
200'6 


280 


Jal9 
52°5 
282'°6 
3518 
237°3 
97°7 


Jals 
258'6 
255'3 

25°4 
321°3 
112°7 


Jal9 
190'1 
2501 
24.5°8 
2276 
2011 


Jai8 
324'8 


253°5 


300 


Pas 
63°9 
27:7 
355'0 
261°7 
96°0 


F7 
273'9 
269°9 

26°83 
340°8 
i112 


25:5 
280°9 
60°7 
2989 
125°9 


289'8 
295°5 

97-1 
248-4. 
140°2 


Shee act 
139.1 
307° 
1323°9 
833'°9 
153°9 
ene 
306°2 
308 6 
1665 
280°U 
1660'S 


174:3 
285°3 
195°8 
268°7 
179°2 


322'8 
268'8 
223°6 
317°C 
1909 


INQ 
4 T's es 


h, civ. 


> 
> 


310 


320 330 340 350 
F 18 F 28 Mr9 Mri9 Mra29 
56'2 58'9 626 66'6 fish | 
2775 2902 3063 8242 3498 
356°8 858°7 u9 3°2 54 
2740 2864 2986 811-1 323'5 
954 9f8 941 93:9 93:8 
F 17 F 27 Mr9 Mri19 Mr29 
2815 289°2 297'1 304-4 312°6 
285'0 302°3 820:5 338°6 456-0 
27'2 28°5 L 30:0 316 33°4 
349°4, 355°9 13 1:7 358°5 
110°4 109°6 1083 1084 1038:0 
92° 90°9 90% 91°2 93-2 
2936 8169 3340 3849°4 OG 
604 605 639 616 626 
811°2 3244 386'8 349°3 16 
125: 245 123°7 1231 122°5 
297°'7 3055 313°5 8215 329-2 
312°8 328°5 8402 345'3 840°] 
961 93'0 94,1 93°8 93°6 
2599 2714 253°0 294'8 306°7 
139°4 138'6 1378 187-1 136-4 
Fis VY 28 Mr9 Mrl19 Mr29 
135'9 18119 1285 125°2 193°'0 
320°5 227:0 323°7 3168 317:°9 
1316 130°3 1289 127°7 1266 
845°8 8357°6 88 199 30°5 
153°2 152.5 151°7. 151:0 150-2 
F117 F 27 Mr 9 Mrl19 Mr 29 
3140 321° 829'8. 387-7 345°3 
3079 °00'4 2989 2086S 321-1 
165°3 1644 163°5 1621 1608 
292°5 305°] 817°7 3301 312-6 
1562. 165%. 16d‘ «1643 163'5 
W748 1746 ° 172°'4 160°2 165-4. 
251'] 287° 300°0 3161 3340 
1933. 1965 3961 195-5. 191:5 
269:8 2736 2804 2886 293-0 
1178'S W784 WSL 177°3 1765 
330°5 33832 3160 252°5 Onn 
2790 2916 $8119 .580°3 348-7 
S29  225:8  226G — v26-9 rae | 
330°0 8423 854-6 Bees | Sa 
190'7 1905 1904 189'8 isg-9 
¥F 18 F 28 Mr9 Mril9 My29 
2035 2070: 2101 212-4 «2 13°8 
2908 3808°6 8269 3442 359°7 
2519 253°6 2552 2566 257-7 
2746 2869 2992 B811'7 3241 
' £022, 2023 2023 201°8 2013 
Y 17 F 27 Mr9Q9 Mrl9¥ Mr29 
847°2 3547 1's 43 163 
8051 322-8 3385 3850°8 355°5 
2781 280°3 282°4 2844 2863 
3486 38549 3584 8587 8547 
213°4. 213'6 2138 213°5 213-2 
2245 230°2 286°8 2411 246-2 
3174 8380°3- 337% B8hG 83774 
30035 380699 3093 S817 813% 
S118 38244 886'8 349°3 is 
224'1 224. 5--2248— 225 225-2 
Aol 11°3 17'9 ate 31°4 
3LS'9 B17'9 “R106 BO8:7 . 3)7'4 
8315 8242 3365 3380 Balsa 
Y6O0'T) 2717 “2836 895'5 307-3 
2454's) ZIV B87 he 2857. 2Ib's 
Dan. Satab. P. Bhad. U. Bhad. 
3086'7 820 R388 3167 


435 


Revati 
360:0 


436 


Day of 1.8.¥. 


Eng. date ... 
Mars .. 
Mere. ... 


1987 


up. 
Ven. 
Sat. 


Erg. date ... 
Mars ... 
Mere. ... 


1988 


Jup. 
Ven. 
Sat. 


TABLE V-B.——-GEOCENTRIC PLACES OF PLANETS 


Geocentric Places of Mars, Mercury, Jupiter, Venus 


1984 Mars . 


Mere. ... 


Jup. 
Ven. 
Sat. 


1990 Mare ... 
Mere. ... 


Jup. 
Ven. 
Sat. 


Eng. date . 
194] Mars ... 
"Merc: .. 


Jup. 
Ven. 
Sat. 


Eug. date .. 
Mars ... 
Mere. ... 


1992- 


Jup. 
Yen, 
Sat. 


1993 
Jup. 
Ven, 
Sat. 


19¢4 Mars 


Merce. . 


Jup. 
Ven. 
Sat. 


Eng. date 
1995 


Jep. 
Ven. 
Sat. 


Eng. date 


Mars . 
Mere, ... 


.. Ap 14 Ap 24 
Mars ... 
Mere, ... 


. Ap1s Ap 28 


1996 Mars . 


Mere. ... 


Jup. 
Ven. 
Sat. 


1997 


Jap. 
Ven. 
Sat. 


1998 


J ap. 
Ven, 
Sat. 


Eng. date 
1999 
Mere. 

Jup. 

Ven, 

dat. 


Mesh, Vrsh. Mith Kat, 
90 


30 = 60 


Mars ... 
Mere. ... 


Mars .. 
Mere. ... 


Mars ... 


9S it 20 30 40 
Ap 14Ap.24 My 4 My 14 My. 24 
417 483 649 61:5 681 
3399 38550 107 855 53'S 
845°3 347°7 350'0 352°3 354*4 
325°7 387°8 350-0 2:2 142 
235°7 285°5 235'3 2342 233'4 


Ap 18 Ay 28 My 3 My 13 My 23 
2792 2860 2923 988 3052 
3542 125 309 471 594 
128 152 176 201 225 
455 542 61:3 660 67'8 
2469 2466 2463 245°9 245°3 


750 
45:5 
470 
39°3 
2575 


690 
383 
44-7 
27°0 


267'6 


81:1 
41°1 
49°3 
515 
256°9 


56'6 
83 


62°6 
25:0 
404. 42°65 
21 147 
2579 257'8 


829°2 
16°0 
75°7. 
8586 
268°7 


299° 3068 3143 3213 
167 246 228 156 
686 700 71S 73:7 

3188 3243 335°5 347:0 

268°9 2690 269°) 263971 


Ap 14 Ap 24 

71: 97-6 
357°7 
99°0 
491 
280:0 


My4 My 14 My 24 
831 889 947 
355°9 39. 181 
99°9 101°0 102°4 
606 71:9 . 82°7 
280°3 280°5 280°2 


Ap 23 
825'4 
342°5 
129°6 
855'8 
2910 


My 3 My 13 My 28 
333:3 340:7 
355°8 125 
129°5 1296 

83 20°4 
291'4 291°9 


30°9 
1301 
32'9 
291°8 


109°1 

48°] 
160'0 
3541 
3035 


94-0 
350°0 
162°3 
340'°0 
802°0 


987 
= Sl 
161°2 
341°9 
302°6 


103'8 

26'°9 
160°4. 
346°9 
303'°3 


342°6 
345°5 40 


56 
57°6 


350'4 
22°8 
195°'0 
45'5 
314'0 


358'0 
41°2 
193°7  192°5 
575 €9°6 
8122 3)31 3148 3152 
My 4 My 14 My 24 
W174 121'4 =125°6 
B54 489) = B5'S 
220°7 2286 227°3 
3503 24 14:7 
825'4 3265 3271 


J12°0 “114-2 

04 187 
231°2 2380°5 
326°2 338°2 
323'4  324°4 


My 3 My 18 My 23 
62 139 ‘21-2 
35:3 844 26-9 
263°7 2635 £63:0 
602 646 © 65°3 
389 8381 838°9 


3511 
IS-zZ 
263 6 
45'3 
834'7 


358°8 
2774. 
53'8 
335°8 


143°5 
149 
292°3 
2:8 
346'1 


142°5 
16°] 
294'4 
152 
847°3 


142°7 
90 
295°6 
27°5 


348°5 


146'9 
148 
297'4 
52°] 


350'9 


144° 4. 
64 
296 5 
39'8 
849°8 


6'4 
+516 
321°2 
3140 
257°7 


13°9 
347°5 
323:3 
824'5 
359 0 


21°2 
853° 
3825°3 
330'9 


03 


£8°5 
60 
327°3 
347°3 
16 


35°8 
22°8 
8289 
359°] 
28 


Ap 14 Ap24 My 4 My 14 My 24 
1927 1889 185¥ 1827 Ish] 
$327 844h O04 186° 87:3 
8491 861°5 3538 8562 358-4 
880 495 «6612 «6721 «= 88-0 
98 li i24 187 156 


Sim. 
150 


Kon, 
180 


Tul. 


120 210 240 


348°5 


Vroh. Dhan. 


50 60 70 


Je 8 de 18 Je 23 
746 811 87°6 
69'1 80'2 824 
8566 3585 0:2 
26°5 38°8 §60°9 
282°6 231°9 2381°2 


Je 2 
311°2 


Je 22 
322'°8 
§2°9 
29°4 


Je 12 
3171 
58°8 


243°2 


100'0 
47°4 
56°4 
851 

2549 


350°6 
58:2 
82°2 
33°7 
267°0 


Je 23 
112°5 

73°0 
107°7 
112°6 
2790 


Je 22 
10°7 
864 
133°3 
69°& 
291°2 


125°9 
910 
160°4 
21°9 
38U3°5 


276 
69°7 
190°1 
1050 
815.9 


Je 23 
1405 
47 3 
223°'4 
51°83 


828 4. 


Je 22 
43°71 
508 

2599 
50°7 

340°9 


158°1 
640 
297°5 
h8°5 
353°5 


069 
79°0 
332°5 
843 
59 


Je 23 
iS3'8 
89-9 
4 4: 
112°5 
18°6 


05 26 
93°4 1033 
16°3 176 


Mak, Kum. 


276 §=6. 300 330 


53°8 . 


80 


J1 3 
94:0 
76:0 

17 
63'0 
230°5 


Jl 2 
328'1 
57°1 
31h 
50°4 
242'4 


106:2 
62'8 
58'°7 

16071 

2541 


357 6 
76°38 
84°5 
45°6 

266°2 


J138 
118°7 
915 
109°8 
120°7 
275°3 


Jd, 2 
188 
101:2 
134'9 
82°] 
290°7 


1317 
93°5 
1611 
82°5 
8031 


3511 

62'9 
189°9 
116°6 
815°7 


J18 
1460 
58 0 
222°2 
63°4 
328°5 


J] 2 
49°9 
684: 
258'6 
48:0 
841-2 


1629 
83° 
Z96°S 
100°7 
8541 


63°9 
964 
833°1 
46°2 


O°? 


4) BS 
1869 
1013 

6'0 
120°5 

19°6 


Min. 
360 


TABLE 


and Saturn ror every tenth day of current cycie. 
Venus, A.D. 1765—-A.D. 1999; 


J1 13 
190°7 
104°2 
74 
126°6 
20'°6 


Asvn. Bhar, 


13:3 


8°5 
130°6 
21'2 


26°7 


3° 1795 


150 


8 11 
1383 
160°6 

38 
149°0 
229°1 


110 120 130 i140 


Aa 2 An 12 Au 22 
113°2. 119°7 126°1 
90'8 1249 
47 49 
99°7 124°2 
228°9 228°0 


s1 
132°4 
1423'1 
45 
136°5 
2286 229°0 
$10 
340°7 
170'7 
40'8 
99'3 
239°8 


Au 21 
343°2 
189°6 
89'5 
78°8 
239°9 


Aa 81 
342'8 
166°3 
40°4 
83'S 
289°8 


Au_l Anll 
840°2 842°4 
103°0 121°4 

36°9 383 
612 69°5 
240°5 246°0 


1251 
1176 

554 
1862 
2821 


1315 
185:3 
. 674 
148% 
251'4 


137°8 
150'5 

69°3 
1601 
251°2 


1441 
161°'1 

711 
172-0 
2510 


150°4 
164'4 

725 
183°7 
250°7 


38 0 
136°6 
99°9 
130°4 
262°0 


Wl 228 
129°5 = 142°4 
913 938% 
816 = 93°8 
2641 + =263°3 


28°6 
147°4 
95°8 
106°0 
262.9 


33°7 
143°2 
97°9 
1181 
262°5 


Au 2 Anl2 
137°3 1405 
1296 127°7 
1162 1186 
133°7 1810 
2760 275°3 


Anu 22 
150°0 
120°2 
1208 
1253 
274°7 


Au 1 Aull An 2) 

89:0 45°4 51°9 
1040 101-2 1084 
140°5 132°5 144°6 
118°6 1309 14871 
288°6 287°7 287-0 


162'5. 
117:0 
168°4 
- 89°3 
229'8 


81 
156°2 . 
1292 
123°0 
119°3 
2741 


$11 
162°7 
128°7 
125'2 
116°5 
273°5 


An 31 
_ 68°U 
1222 
1467 
155°4 
286°3 


S$ 10 

640 
138°4 
149°0 
167°5 
225'7 


149°8 
88°7 
1649 
66:0 
301*4 


156°4 
100'9 
166°6 

775 
300°6 


168°9 
184°5 
170°4, 
101'0 
299°0 


175°5 
152°6 
172°5 
1130 
298'2 


55°7 
941 
191°2 
149'1 
3144 


62:5 
112°7 
192°2 
160°6 
313°8 


69°71 
181°0 
193°5 
1708 
313°0 


75° 
148°9 
1$4°9 
180°4 
312°0 


817 
165:9 
196 6 
1889 
3)1'4 


Au 2 

163°6 
109°S 
226°7 
100°2 
327°7 


Aul2 Au 22 
169°8 176-2 
127°5 1449 
220°9  221°3 
1125 1247 
327°2 326-4 


sl 
182°5 
160°2 
222°0 
18771 
325°6 


811 

183°9 
1711 
223'0 
149°8 
3248 


Aul Aull An21 Aud 
70°56  @77°1 887 90:2 
123°5 139°8 152°] 
2548 258°9 255°3 
610 695 788 
84172 340°9 340:2 


§ 10 
96°5 
153°5 
253°1L 
99°7 
338'9 


204° 
130°0 
288'3 
184°3 
353'3 


185'5 
139°7 
291 9 
148°8 
354'8 


191°8 198:2 
1877 
290°6_ 
160°6 172°4 
354'4 


1320 
293'3 
186°7 
354'8 


90°4 
114°3 
88271 
94°2 
86 


£4'0 
121°3 
332°9 
§2°2 
$2 


469 
1115 
3312 
106°5 

8:3 


109°9 
131°6 
328°6 
131°2 

78 


§ 11 
223°2 
144°2 
92 
113'8 
22'3 


Au2 Aul2 Au 22 
199°8 205°2 211:°0 
93°2 «9984 110°9 
9°83 97 10-0 
1810 “1275 -121°3 
21°8 23°4. BFs 


115°7 
22°3 

Krit. 

490 


Rohi. 
53°5 


Mrig. Ardh. Puonar, 
6E'7 800 86983 


160 


S 21 
145°2 
176°9 

2°38 
161°2 
2207 


170 


S 20 
338°0 
179°9 

411 
110°3 
240°2 


156 9 
1586 

738 74:7 
196:4 
261°0 


42 0 
138'8 
101°9 
142°7 155°1 
262'1 


8 21 
169 4 
143'1 
127°3 
117°7 
278°4 


S 20 
69°7 
1561 
151:2 
180:0 
285°4 285‘) 


182°] 
170°3 
174.5 
126°1 
297°7 2972 


879 
180°] ° 
198'6 
196°2 
310°7 


8 21 

195°9 
174°1 
224°4 
161°6 
324°0 


8 20 
102°7 
1465 
253°4 
110°5 
338'1 


211°3 
188°9 
287°6 
1969 
852'5 


1161 
148'1 
827°1 
143°3 

71 


§ 21 
229°7 
162°1 

84 
116°0 

218 


Push, Asles. 
1067 1200 


V-B—cont. 


TABLE V-B,—GEOCENTRIC PLACES OF PLANETS 


Mars, A.D, 1637—A.D. 1999; Mercury, A.D. 1645—A.D. 1999; Jupiter. A.D. 1656—-A.D. 1999, 
Saturn, A.D, 1617—A.D. 1999-—cont. 


iso 


Ot 
1879 
196°7 

O°2 
186°1 
230'9 


0 10 
833'6 
1728 

40°4, 

1330 
241-0 


169'9 
1575 

755 
2183 
261:5 


47°1 
163'6 
105'1 
167°6 
262°2 


Ol 
182°4 
177°2 
1315 
129°0 
273°2 


010 
79°6 
190'9 
155'5 
2043 
284'7 


195°6 
1993 
1789 
149°6 
296°7 


99°2 
189°3 
202°5 
203°4 
309°3 


Oil 
209'7- 
162°4 
227°6 
186°5 
8225 


O 10 
1147 
16466 
2551 
183°4 
336'4 


275'3 
1687 
287°0 
2185 
3509 


1284 
183°4 
324°6 
168°2 

57 


Mag. P. Phal, U, Phal. Hasta, 
1733 


133°3 


190 


O21 
1643 
194°6 
356'8 
198°7 
231°9 


O 20 
3333 
169°4 

39°6 
144°8 
241°9 


1765 
168'8 
758 


229°4 


252°2 


47°8 
180°2 
106°5 
1&0°0 
262'8 


O 21 
189°) 
1945 
133°8 
137°4 
2736 


O 20 

840 
206'1 
157°6 
2106 
2849 


2025 
2.60 
1813 
161-7 
206°% 


10L8 
181°9 
2047 
2022 


3091 | 


0 21 
216°6 
166°7 
229°5 
199°] 
3221 


O 20 
120°6 
172'4 
258°4 
1452 
335°8 


222'3 
154°6 
287:2 
229°6 
850'1 


134°3 
200°0 
323°6 
180°6 

4°9 


O 21 
250'4 
208'5 

45 
137°2 
169 


1467 


200 


0 31 
170°6 
186'9 
857'5 
2110 
282 9 


0 30 
833°7 
1758 

385 
1507 
242°8 


183°2 
Is41 

759 
241071 
252'9 


475 
197°6 
107°4 
192°5 
263°4 


0 31 
193'8 
ro hee | 
1349 
146'9 
2740 


Q 30 

$7°3 
217°7 
159°7 
2287 
2865'1 


209°5 
203'6 
183°3 
W741 
2967 


109°7 
1789 
2068 
1906'S 
308'9 


O 31 
223°8 
178°2 
2314 
2115 
3217 


0 30 
126°1 
189 7 
257°8 
157°1 
333°2 


239°6 
2(3'8 
287°S 
24.0 
349°3 


1403 
2153 
823'1 
193°2 

41 


9 31 
267°h 
215°0 
3:2 
3468 
19'1 


160°0 


210 


N 10 
1772 
186°5 
356°2 
228°5 


233°9 


NQ 
33855 
188 6 

37°3 

1686 
2413°7 


189 8 
201-0 

755 
250°4 
253°7 


462 
215'0 
108°2 
205'1 
263°9 


N 10 
202°9 
2255 
136°4 
157°0 
274'4 


N 9 
91°2 
222°0 
1¢1°7 
210°9 
285'3 


2165 
19671 
185'5 
Tsi4 
296°7 


1145 
181 
209°0 
1910 
308'6 


N 10 
2310 
193°3 
233°5 
2239 
321°2 


N 9 
131°5 
206°9 
259°5 
169°] 
334°6 


246'8 
229°3 
288°7 
2° O'2 
8485 


1461 
2269 
322°7 
205°7 

3°2 


220 


N 20 
183'6 
1948 
352 
2360 
2351 


N 19 
838 3 
204°4 

25'8 
1808 
2448 


196°5 
218°3 

748 
259°8 
2547 


432 
23F 0 
108'°7 
2176 
2648 


N 20 
2.9°7 
2885°5 
137°8 
168°0 


275'3 


N19 

93°3 
217°2 
1636 
252'°8 
280 


223°7 
195'°3 
1875 
Jo] 
297°2 


1187 
1974: 
2112 
187°4 
308°9 


N 20 
238'2 
210'3 
235°8 
23865 
3213 


N 19 
136'9 
2243 
2615 
1813 
B34 4 


2544 
934°5 
2829 
259-4 
848°] 


151°& 
2309 
8726 
218'2 

26 


Chit. 


230 


X 30 
190°1 
2084 
B54 


248'6 
2363 


N 29 
3418 
221°4 

344 
193:0 
245'9 


230'1 
2657 


N 30 
210-7 
2270 
138'8 
178'8 
2762 


N 29 

946 
210°6 
1651 
264'5 
2867 


230°8 
£04°2 
180°6 
211'5 
297°7 


122°7 


213°6 
2135 
188'0 
3809°2 


N 30 
245° 9 
227'8 
238°0 
248°8 
3214 


N 29 
1418 
210'4 
263 5 
193°7 
334°2 


261°9 
244'6 
2913 
267 5 
347°7 


157'6 
225°7 
323'1 
230°7 

2°0 


Swati. 
1867 2060 213°3 226°7 


240 


1261 
230'°2 
215'6 
i92°4 
309'6 


D 10 
253°2 
214°6 
240°2 
261'4 
3215 


b 9 
1465 
2538 
265°5 
208°9 
3341 


269'5 
2460 
2930 
274°0 
847'4 


162°8 
219°2 
323 8 
243°5 

1L*4 


D 10 
2875 
232° 
360°4 
1206 

16:0 


Vina, 


250 


D 20 
202°9 
241°7 
3542 
273°4 
238°5 


D 19 
3703 
255 7 

32:1 
217'8 
248°2 


216:°7 
263 4 

714 
2804 
2579 


353 
2520 
108°0 
255% 
267°9 


D:20 
230'°8 
2257 
140) 
202'0 
2781 


D 19 

93'°4 
223'0 
1680 
2882 
285'4 


245°4 
233:7 
1925 
236'8 
2992 


128°3 
247°1 
217°8 
199°} 
310°4 


D 20 
260'A 
2e0'1 
242'4, 
£73°8 
822'1 


D 19 
1407 
2615 
267°8 
218°5 


3845 


2775 
2390 
294'8 
2782 
347°6 


1683 
222°0 
324'8 
25671 

BK} 


D 20 


295'1 
226'9 


359°1 


202'5 
156 


Anur. 


260 


D 30 
209°% 
2595 
354 6 
285°8 


239°6" 


29 


855:2 


270°7 

3h1 
230°3 
249°4 


223°6 
2706 

702 
281°6 
259°1 


34°4 
243°7 
107°2 
2681 
269°L 


D 30 
238 9 
230°6 
140°2 
213°S 


279°2 


D 29 

£10 
237'8 
169°) 
299'6 
2844 


252°9 
2512 
195'1 
24u4. 
800'1 


129°4 
264°7 
219°9 
207°) 
311°2 


D 30 
2u8 5 
272°4 
2448 
286°2 
8227 


D289 
1545 
2408 
270°9 
231°0 
334'9 


285:1 
234°7 
299:5 
2790 
247'°8 


173°4: 
2382°2 
826'2 
£67 

12 


D 30 
802°7 
243'2 
359°4 
214'4 

15'2 


Jyesh, 
240'0 


1988 


1989 


1990 


1991 


1992 


1993 


1994 


1995 


1996 


1997 


1998 


1999 


2000 


270 


JaQ 
215°9 
2760 
353'2 
2980 
240°8 


Ja& 
03 
281°7 
30°6 
242°8 
280°5 


230°5 
2661 

68°7 
2795 
260'3 

34°7 
241°8 
106°1 


280 7 


270'2 


JaQ 
PA | 
242°7 
1400 
225'9 
280°3 


Ja 8 
87:7 
254°S 
169'8 
310°7 
290'5 


260°6 
2688 
196 8 
262'1 
301'0 


129°7 
280'1 
222°0 
2°69 
311'9 


JaQ 
276°3 
278°4, 
240°9 
298°4. 
323 °4 


Ja 8 
157°6 
253'2 
22:3 
243°5 
8385'°4 


2928 
2401 
299'0 
275'5 
347 9 


378°0 
246'8 
3277 
281"4 

uch 


Ja 9 
8,.0°2 
260'4 
859'9 
2264 

14°9 


280 


Ja 19 
222 6 
290 5 
#503 
310°4 
241°8 


Ja 38 
5'8 
285°5 
80°3 
2H5'+ 
251°6 


237'6 
258°6 

67:4 
2735 
2615 


36°3 
249°6 
104°8 
293°3 
271'4 


Jal9 
252°7 
258°3 
130°6 
2283 
2815 


Ja i8 

83:3 
272°2 
170°3 
321°1 
291°7 


268 2 
285°4 
1980 
2746 
302°2 


128'8 
291°5 
22238 
227°2 
313°0 


Ja 19 
284'2 
2751 
249°2 
8106 
324°4 


Ja 18 
160°1 
261°1 
Q7 4-7 
2561 
333 


299°6 
254°9 
8012 
2701 
343'6 


1828 
2639 
329 4 
243°9 

16 


266°7 


290 


Ja 29 
229°) 
800°2 
857°5 
322 4 
2428 


Ja 28 
114 
280°3 
30 4 
2679 
252:7 


2445 
259'4 

63 
268'5 
262°7 


38'5 
262°5 
103 5 
305°7 
272°6 


Ja 29 
260°2 
£756 
138°7 
250°5 
282°7 


ja 28 
80'6 
289°5 


1705 


331°] 
292'9 


2758 
800°2 
199 1 
287°5 
303°4 


126°3 
295° 
226 7. 
237°9 
3141 


Ja 29 
291°9 
267'9 
2514 
322°7 
325°5 


Ja 28 
1O1 "4 
258 3 
2770 
268°7 


2372 


308'5 
267°5 
3805°5 
2645 
349°3 


186 8 
281°4 
331 3 
304°3 

2"1 


Jn 29 
325°7 
295 U 
1:9 
251°C 
163 


280'0 


300 


F8 

235°7 
301 8 
359°0 
BP4AR 
243'9 


Bikey 
170 
2741 
380°8 
280°6 
153'8 


251°8 
2689 

65:7 
266°1 
263°8 


416 
278°8 
102-2 
3182 
273°7 


F8 
2676 
293°4. 
1376 
262°7 
283'°9 


R7 
778 
806'2 
1703 
340°2 
2941 


282:7 
310°6 
199°9 
300°0 
3045 


123°4 
289 3 
227 2 
249-1 
318°3 


F8 
299 8 
265'8 
2535 
3347 
826°5 


ley) 
161°6 
2723 
279°3 
2810 
3380 


8163 
284'8 
305 8 
263 6 
350°1 


190 6 
299°2 
333 5 
318°7 

2°65 


F8 
233'1 
300'6 

3°3 
263°3 

156 


Mole, P. Ash. U. Ash, Srev. 


263°3 2033 


31C 


F18 
242°3 
2918 

U& 
846°1 
244°6 


FU 
230 
2776 
31:7 
2932 
2547 


258'9 
283 2 

65'3 
267°6 
264°7 


45°2 
296°5 
100°9 
330°6 
2748 


F 18 
2753 
3!0°8 
1364 
2750 
2851 


F147 

76°F 
8201 
169°9 
347-9 
2953 


291°3 
3i16 
200°4 
312°5 
305'°7 


1°02 
283°7 
2286 
260°5 
316 


F 18 
3078 
278 4 
2555 
346°4 
827°7 


F 17 
160°6 
288 6 
281°6 
293 8 
389 2 


824°0 
302 8 
808'2 
266'0 
3511 


193°7 
315'8 
835°7 
3318 

3 4 


Dan. 


320 


F 28 
249°6 
29171 

28 
3579 
245° 


F 27 
23:8 
289°0 
82°7 
305'7 
255 6 


268'1 
500 3 

G51 
272'6 
265°7 


49°4, 
3147 
99°8 
342°9 
275°9 


F 28 
282°7 
827°) 
1385°1 
287°5 
286'3 


F 27 
76'3 
8284 
1*9°0 


8536 


296'5 


299'4 
305 2 
210°5 
32511 
3069 


W154 
287 6 
229°6 
2721 
317°7 


F 28 
8156 
292°) 
257'4 
3579 
3289 


P27 
1586 
8065 
284 0 
306°4 
340°4. 


331°'8 
320°7 
810°6 
2718 
352'2 


1958 
83071. 
837°9 
343'4 

4°3 


¥ 28 
348'2 
3218 
66 
2880 
17'2 


330 340 350 


Mr 9 Mr19 Mr 29 
255°S 2623 269°0 
2988 3097 32671 
48 69 93 
91 200 2806 
2461 2464 2467 


Mr 9 Mr19 Mr 29 
849 40°9 47°0 
8044 32271 340°4 
840 85'6 37°4 
318°3 3307 343-2 
256'4 2§6:9. 257°3 


2735 280°8 2881 
3184 336°3 35438 

654 659 667 
279'S8 2885 2980 
2667 2673 2679 


639 587 639 
3825 3848°5 1:2 
989 983 98:0 
3552 72 -19'3 
2770 2778 2786 


Mr 9 Mr19 Mr 29 
290°6 2°8:2 3059 
340°4 8475 2449 
1383°7 182'4 131°4 
299°8 3122 3247 
2874 2883 289° 


Mr9 Mrl19 Mr 29 
TS'b 2077. 3: 8Bry. 
3253 320°% 3819°1 
167°9 166°8 1655 
856'4 855°7 351°0 
297'7 298'8 299°9 


807'0 3148 3228 
300°7 307°2 3197 
200'% 200°0 1992 
337°6 3590 25 
3982 309°4 3106 


173°5 116:67..110'38 
298'3 3141 331:°7 
230°6 2311 221°4 
2839 2959 307°9 
3190 3202 321°4 


Mr 9 Mr19 Mr 29 
8235 X381l'4 38892 
3102 3282 346°7 
258'S 2604 2616 

92 200 805 
83802 3815 34382°8 


Mr 9 Mr 19 Mr 29 
1544 1005 1469 
324°7 $426 368° 
2861 2882  290°2 
8189 RBl4 344-8 
8416 8429 344°2 


339°6 347°3 3549 
886°9 3506 3576 
8129 3154 38178 
279'2 28°°2 2978 
853'2 3545 355°8 


1974 1974 1965 
3391 3386 3311 
S40°4 342°7 3452 
3558 78° 19°9 

OF 64-297 


Mr 9 Mr 19 Mr 29 
355'7 $0, 103 
815°0 3109 316-7 
8'°7 109 13°0 
800°4 8129 326:2 
179. 190 <-301 


Sateb. P. Bhad, TT, Bhad, 
806'7 $20°0 38393 346'7 


437 


Ravati. 
360'0 


438 


oO 


0042 
"00-44 
*0047 
“0050 
0053 


“0055 
“0058 
*0061 
"C064 
0067 


0069 
*0072 
0075 
0078 
‘0080 


*0083 
"0086 
*0089 
“0092 
0004 


0007 
"0100 
0103 
UL05 
01038 


O111 
0114 
‘O117 
‘0119 
0122 


0125 
0128 
0130 
“UL33 
‘0136 


‘0139 
“O1L42 
0144 
U147 
‘0150 


0153 
‘0155 
‘0158 
‘C161 
‘0164 


Ghatikas, 


| 


0167 
‘0169 
‘0172 
0175 
0178 
018) 
0183 
0186 


2 ‘0189 


0192 


0194 
0197 
*0200 
"0208 
.0205 


“0208 
“0211 
“O214 
‘0217 
0219 


0222: 
0225 
0228 
0230 
0233 


0236 
*0239 
“0242 
0244 
0247 


*0250 
0253 
‘0255 
"6258 
0261 


0264 
0267 
0269 
"0272 
0275 


0278 
028% 
‘0283 
0266 
0289 


0292 
0294 
0297 
0300 
"0303 


0305 
0308 
“O311 
0314 
03817 


‘0319 
0322 
0325 
‘0322 
"0330 


0333 
0336 
*U339 
*OR42 
0344 


0347 
‘0350 
0.353 
1355 
‘0358 


0361 
*U364 
"0367 
"0369 
0372 


0375 


0378 


‘0380 


“0883 


0386 


"0389 
"0392 
"0394 
0397 
“0400 


‘0403 
0405 
0498 
*O411 
0414 


0417 
*O419 
‘0422 


"0425 


428 


0430 


9438 


0436 
"0439 
‘0442 


O44 
‘0447 


0150 
0453 
0455 


‘04.58 
‘0461 
‘0164 
0457 
*O469 


‘0472 
0475 
‘04728 
‘0480 
0483 


‘0486 
‘0489 
"0492 
‘0194 
‘0497 


3 


“0500 
0503 
0505 
0508 
‘O511 


0514 
‘0517 
‘0519 
0522 
0525 


‘0528 
“0550 
"0533 
“05386 
*0539 


0542 
0544 
0547 
*0530 
"0553 


"0555 
“055% 
“0561 
0564 
‘0567 


‘0569 
0572 
‘0575 
"0578 
"0580 


"0583 
"0586 
“0589 
"0592 
‘0994 


‘0597 
*0600 
‘0603 
‘0605 
‘0608 


‘O6LL 
‘C614 
‘0617 
‘O619 
‘0622 


°0625 
‘0628 
‘0630 
“0633 
‘0635 


"0639 
"0642 


‘0644. 


‘0647 
0650 


‘0653 
‘0655 
‘0658 
0661 
0664 


4 


‘0667 
“0669 
0672 
‘0675 
‘0678 


‘0680 
0683 
0688 
0°89 
0692 


0694 


"0497 


‘0700 
0703 
0705 


0708 
O711 
0714 
‘0717 
0719 


*0722 
0725 
‘0728 
0730 
0735 


0736 
0739 
‘0742 
0744 
‘C747 


0750 
‘0763 
°0755 


"0758 


0761 


0764 


‘0787 
‘0769 
‘0772 
‘0775 


0778 


‘0780 
0783 
0786 


‘0789 


0792 
‘O794 
0797 
“08U0 
‘0803 


“6805 
‘0808 
‘O81t 
‘0814 
‘0817 


0819 
0822 
‘0825 
‘GS28 
‘0830 


TABLE VI.—GHATIKAS AND PALAS AS FRACTIONS OF A DAY 


Palas. 


COND *PONDHO 


5 
0833 
‘ON3R 
0839 


0842 
‘O844 


*J847 
‘0850 
0853 
0855 
‘0858 


‘0861 
0864 
0867 
0869 
0872 


0875 
‘0878 


‘08x0 


“0833 
‘0886 


“0889 
0892 
0894 
‘0897 
0900 


‘0903 


0905 


‘0908 
0911 
‘O14 


‘0917 
‘0419 
0922 
0928 


‘0928 


0930 
0.433 
‘0936 
O989 
"U9A2 


0944 
0947 
‘0950 
0953 


0955 


0958 
‘0961 
‘O964 
‘0957 
‘0489 


0972 
‘0975 

0378 
"2920 
‘0983 


‘0926 
0989 
0992 
0a04 


‘0:97 


Ghatikas. 


"1000 
1003 
"1005 


1008 
“LO1L 


‘1014 
“20117 


"1019 
"1022 
*1025 


"1928 
‘1030 
1033 
“1036 
"1039 


"1042 
"1014 


1047 
"1050 
"1053 


1055 
1058 
"1061 
“1004 
"1067 


‘1069 
1072 
“1075 
1078 
“1080 


‘1083 


1086 
1089 


1092 
"1094 


1097 
‘1100 
1103 
‘1105 


‘1108 


‘LULL 


"1114 
el Ltr 
‘1119 


“1122 


1125 
1128 
"1130 
‘11338 
‘1186 


‘1139 
“1142 
“L14ed 
1147 
"1150 


1i53 
‘1155 
1158 
"1161 
1164 


"1172 
‘1175 °1842 
1178 - 


‘1183 
"1186 
"1189 
‘1192 


“1194 
‘1197 
"1200 
“1203 
1208 


1208 
1211 


"1219 


“1234 
"1242 
"1244 
1247 


1250 
1253 
1255 


1264 
"1267 
1259 
"1272 


‘1275 


‘1278 
‘1250 
"1283 
"1236 
1389 


7 


1167 
1169 


1180 


1214 
‘1217 


1222 
1225 
1228 
"1230 
3232 


‘1236 


1238 
1261 


1292 
1204. 
TSe7 


1300 


‘1303 


"1305 
*1308 
LE 
"1314 
1317 


1319 
‘1822 
"1325 
1328 
‘1330 


8 
1833 


1336 
1339 


1344 


1347 
"18350 


1253 


1335 
"1358 


1361 
1364 
1367 
136) 
1372 


1375 
1378 
‘1380 
1383 
"1886 


1389 


1392 
"3894 
1397 
“1400 


1403 
1405 
1408 
‘1411 
"1414 


1417 
1419 
1422 
1425 
"1428 


1430 
1428 
1436 
1439 
"1442 


"1444 
"1447 
‘1450 
"1433 
1455 


1458 


“1461 
"1464. 
"1467 
1470 


1472 
1475 
1478 
1480 
"1483 


1486 
"1489 
"1492 


“149 4 
‘1497 


TABLE VI. 


Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day. 
N.B.—The same table will serve for minutes and seconds as fractions of an Hour ora Degree. 


9 
‘1500 


"1603 
"1505 
“1508 
‘1611 


"1514 
"1517 
"15lv 
1522 
1525 


1528 
‘1530 
1533. 
"1536 
“1539 


1542 
“L544 
1547 
"1550 
1553 


"1555 
1558 
"1561 
"1564 
“1667 


1569 
1572 
1575 
"1578 
"1580 


1583 
1586 
“1589 
"1592 
1594 


"1597 
“1600 
‘1603 
"1605 
‘1603 


16.1 
‘1614 
‘1617 
‘1619 
"1622 


“1625 
1328 


1630 
1633 
1636 


‘1639 
1642 
‘1644, 
"1647 
"1660 


1653 
1656 


‘1658 
1661 
"1664 


Palas. 


OCONOa POKHO 


10 11 12 


1657 
"1669 
1672 
1675 
1678 


‘1680 
"1683 
"1686 
1689 
1692 


"1694 


"L697 
‘1700 
.1702 
‘1705 


1703 


Al 
1714 
PETES. 
‘1719 


“1722 
“1725 
1728 
‘1730 
17383 


"1736 
1739 
1742 
‘1744 
“1747 


"1750 
1753 
1755 
‘1758 
1761 


‘1764 
1767 
1769 
“L772 


‘1775 


“1778 
1780 
1783 
1786 
‘1789 


“1792 
“L794 
“1797 
“1800 
1803 


1895 
“1808 
‘1811 
“18i4 
1817 


‘1819 
"1822 
"1825 
1828 
‘1830 


“1836 
1839 
"1842 
1844 


1853 
1855 
1858 | 


1861 
“1°64 
1867 
1869 
1872 


1875 
1878 
"1880 
1883 
1886 


‘1911 
1914 


1917 
1919 
"1922 
1925 
“3928 


1929 
1933 
19386 
"1939 
"1942 


1944 
‘1947 
1950 °2117 
1953 
‘1955 


"1989 
1992 
"1994 
"1997: 


"1833 


1847 "2014 ° 
1850 °2017 ° 
“2019 - 
2022 ° 
*2025 °% 


"1889 
"1892 
1804 
"1897 
"1909 


1903 
"1405 


1958 
1961 
1964. 
1267 
1939 


1972 
“1975 
‘1878 
1989 
1983 


1986 


2000 

*20038 ° 
2005 ° 
"2008 °° 
‘2011 ° 


"2028 * 
*2030 -*3 
"2033 °22 
"2036 ° 
"2039 °: 


2042 °2 
2044 
2000." 
"2080 *2 
2053 *% 


*2055 * 
°2058 ° 
"2061 ° 
"2064 °2: 
‘2067 °2:2 


‘2069 
2072 


‘1908 *2075 
‘2078 
*2080 


“2088 
2086 
"2089 
2092 
2094 


2097 
°2100 
"2103 
*2105 
2108 


“2111 
"2114 


‘2119 
*2122 


"2125 
"2128 
‘2130 
°2133 
*2136 


2139 
‘2142 
"2144 
"2147 
‘2150 


*2158 


*2155 
‘2158 
‘2161 


2164 


2236 ° 
2239 *2 
‘2242 2 
2244 
2247 


"2250 ° 
‘2253 ° 
2255 ° 
"2258 
"2261 


‘2264 ° 
°2267 ° 
"2289 ° 
"2272 °% 
2275 ° 


2278 
2280 *s 
2283 
2286 
‘2289 ° 


"2299 - 
"2294 ° 
‘2297 *s 
‘2300 °3 
"2303 ° 


"2305 ° 
‘2308 ° 
“2801s 
"2314 ° 
2317 ° 


2319 °24 
*3822°" 
"2325 
2328 ° 
2330 2 


Palas, 


OCONHAn PONKO 


Ghatikas. 


15 16 17 18 19° 


*2500 
*2508 
*2305 


2508 
"251 


"2514 
"2517 
"2519 
*2522 
2525 


2528 
253) 
2433 
"2536 
‘2839 


2842 


2544 


“2547 
*2550 
2553 


2555 
2558 
‘2561 
‘2564 
2567 


2569 
2572 
2575 
2578 
*2580 


‘25838 


“2586 


“25R9 
“2592 
2594 


"2597 


2600 
‘2803 
2605 


2603 


2611 
2614 
‘2617 
*2619 
2622 


2625 
‘2628 
2630 
‘2633 
‘2636 


2639 
2642 
2644 
2647 
‘2650 


2653 
2655 
"2658 
2661 


2664 


2689 
2683 
"2686 
2389 
2092 


"2694 
2697 
‘2700 
*2703 
2705 


2708 
‘2711 
‘2714 
2717 
2719 


"2722 


‘2733 


‘2739 
2742 
2744 


2750 
‘2753 
‘2755 
2758 
‘2761 


‘2784 
2767 
‘2789 
2772 
2775 


‘2805 


2725 
‘2728 
‘2730 


‘2736 


‘2747 


2778 
2780 
2788 
‘2786 


‘2789 


2792 
‘2794 
"2797 
2800 
2803 


*2808 
2811 


2814 


‘2817 
2819 


*2822 
‘2825 
‘2828 
2830 


2667 °2833 
2869 °2836 
‘2572 * 
2675 °2842 
2678 °2344 


2339 


2347 
*2850 
2853 
2355. 
2858 


‘2861 
2884 
‘2867 
‘2859 
2872 


2875 
287. 


‘2880 


2833 
"2886 


2889 
2892 


"2894 
*2897 


2900 


29038 


2905 
2908 


‘2911 
"2914 


‘2917 
‘2919 
*2922 
2925 


2928 


°2930- 


29338 


2836 
*2939 


"2942 


2944 
*2947 
2950 
2053 
2055 


2958 
2961 
"2964 
2967 
"2969 


2972 


2975 
‘2978 
2380 
2983 


‘2986 
"2989 
2992 
‘2. O4 


2997 


3000 
“4003 
“3905 
“3008 
‘3011 


“3014 
3017 
“3019 
*3022 
3025 


3028 
3030 
3033 
3036 
‘3039 


*3042 
3044 
3047 
*3050 
3053 


"3355 
"3058 
“2061 
"8084 
"3007 


*3089 
3072 
“B075 
‘3078 
3080 


“3083 
3086 
“8089 
“3092 
“3094 


3097 
*3100 
3103 
3105 
*3108 


alll 
“Blit 
3117 
“3119 
3122 


81.25 
3128 
3130 
38133 
‘3156 


31359 
3142 
3144 
3147 
“3150 


3153 
8155 
3158 
3161 
3164 


"3167 
*3169 
"3172 
‘3175 
°$178 


‘3180 
8183 
*3186 
3189 
3192 


3194 
3197 
8200 
*32038 
"3205 


3208 
3211 
"3214 


‘3217 


3219 


“8222 
"3225 
*32238 
*8230 


3238 
‘3236 


8239 
3242 
3244 
3247 


3250 
8253 
3255 
2258 
‘3261 


"8254 
"3267 
3209 


8272 


‘3275 


“3278 
8280 
3283 
‘3286 


3289 
3292 


“3294 


S297 
"3300 


3303 


3305 


2303 
“B311 
"8314 
‘3317 


3819 
3322 
3325 
‘B328 


3330 


3611 
“4614 


"3019 
*B622 


TABLE VI.—GHATIKAS AND PALAS AS FRACTIONS OF A DAY 


TABLE Vl—cont. 


Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day-—cont. 


N.B.—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


Ghatikas, 


21 22 23 


*8500 *3667 
*503 *3669 
*8505 *3672 
8508 °8675 
“8511 °3678 


"3823 
“8836 
"3839 
"E842 
"3844 


"83514 
3517 
“3519 
8522 
“S525 


3680 
"3683 
“8686 
“BESS 
*369z 


*BR47 
"3850 
“3853 
2855 
*3858 


$528 
"3530 
"8533 
2586 
“2689 


R624. 2&6) 
"8657 +: 864 
*B700 ‘REET 
"8703 “ERED 
‘38705 ‘8872 


2542 
8544 
*B547 
2550 
8553 


“8708 
“3711 
8714 
yaw 
"8719 


"BETS 
"8878 
“3880 
*8t$3 
"3856 


3722 
‘2725 
"3728 
‘2780 
‘3783 


*3889 

8e92 
“8894 
“3807 
3900 


3555 
*8658 
“BZ261 
"3564 
+3567 


3903 
2905 
*3908 
2911 
“3914 


‘37386 
*38789 
“BT 42 
“3744 
3747 


8569 
8572 
*B575 
5578 
“BESO 


"8917 
3919 
BULD 
“8925 
$28 


"8583 °3750 
"E86 “37538 
"BBE9 38755 
8522 “+778 
“3604 ‘3761 


3980 
8983 
3936 
"3°89 
8942 


"3764 
7167 
8769 
3772 
‘8775 


‘3597 
"BECO 
3603 
"2605 
*3€08 


"2944 
3947 


3778 
780 
3783 
6789 ° 
"8789 ° 


3617 


6792 
B74 * 
B77 
"2800 * 
3803 ° 


“B25 
“2628 
‘3630 
"3633 
3626 


“3872 
"BLTA 
2978 
2980 
2983 


"8805 
*38C8 
‘3811 
°2814 
"(817 


‘3689 
"2042 
2644 
2647 
"2650 


"2819 ‘8686 
"8892 °39 89 
"2825 °389%2 
"2828 °xo94 
"8830 °3997 


3653 
*BE55 
‘3: 58 
+3661 
"3664 


24 


“4000 

4003 
“4005 
‘4008 
‘4011 


“A014 
‘4037 
‘4019 
4022 
"4025 


"4028 
"40:0 
A083 
“4036 
“A039 


“4042 
*4044 
“4047 

4(50 
“ACES 


‘4055 
“4058 
‘4061 
‘4064 
‘AL67 


S06) 


4072 
‘A075 
"4078 
‘4080 


‘A083 
“4( 86 
‘4( 8 
‘4092 
“A4QU4 


‘4097 
“4100 
‘4303 
4105 
4108 


411) 
*4314 
"A117 
‘4119 
*41 22 


‘4125 
‘4128 
‘A120 
413% 
4136 


‘4139 
‘4142 
4144 
‘4147 
4150 


"4153 
4165 
"4.158 
4161 
4164 


Palas. 


CONAa PWONHO 


Ghatikis, 


25 26 27 


"4333 °4500 
‘4286 4508 
“A239 +4605 
"4342 ‘4508 
*4344 *4511 


4.167 
*41€9 
“4172 
“$175 
4178 


“4180 
4183 
“4186 
“4189 
"4192 


4347 *4514 
"4350 °4517 
*4::53 °4519 
"4355 °4.522 
*4358 °4525 


4194 
‘4107 
*4200 
4203 
"4205 


‘4361 “4528 
"4364 *45380 
“4367 °4533 
4369 "462 

“4372 ‘4539 


‘4875 °4542 
‘4378 ‘4544 
‘AEEO °4547 


4508 
“4272 
+4214 
‘4217 
*4219 “4886 4653 
‘AZo? 
"A225 
"4228 
‘4260 
‘4253 


"4889 '4565 
*4092 *4558 
‘4304 ‘4561 
“4897 *4564 
4400 94567 


"4403 4569 
4405 4572 
‘4108 ‘4575 
‘4413 *4578 
"4414 °4580 


*4258 
*4239 
“424.2 
“4244. 
“4247 


*4417 °4&83 
‘4419 “4586 
‘4422 4589 
*,425 '4542 
“4428 “4694 


“4° 50 
4253 
42°65 
‘4278 
‘4261 


‘4431 °4797 
‘4433 *4€00 
4436 4608 
‘4429. 4005 
‘4442 '4€08 


"$264 
4267 
"4269 
4272 
"4275 
‘4278 4444 °4611 
‘4280 
4.283 
+4286 
‘4289 


A450 °4617 
"$4.53 °4619 
"4455 *4622 


‘4458 °4625 
‘4A1 4628 
4464 “4830 
‘4467 °4633 
"4469 °4636 


"4292 
"4294, 
4267 
"4300 
‘43038 


‘4472 4039 
447% 4642 
‘4478 ‘4644 
‘4480 ‘4547 
4483 ‘4650 


9305 
4208 
‘4311 
‘4514 
‘4317 


4486 “4653 
‘44589 °4656 
‘4325 "4402 *4658 
4228 +4494 ‘4661 
4830 “4457 +4664 


"4°19 
‘4322 


"4363 ‘4550 ° 


‘d4a7 ‘4614 ° 
"44.83 
A783 


28 29 


‘4667 °4833 
“4669 °4636 
‘4672 *4839 
"4675 +4842 
4678 “4844 


‘4650 °4847 
"4683 °4650 
"4686 '485:5 
"4689 °4855 
"4092 *A&58 


*4€94 *4861 
"4.697 *4864 
‘4700 °4807 
‘4703 ‘4669 
°4705 '4872 


“4508 °4875 
4711 4878 
‘A714 “4689 
717 “4883 
‘A719 4666 


"4722 *4689 
"4725 “4892 
4728 °4804, 
4730 “4897 
‘4733 "4900 


‘4736 
"4739 
“A712 
“A744 
‘47 47 


“4903 
4°05 
‘49¢8 
‘4912 
"4914 


*§760 ‘4917 
4763 °4919 
‘4555 “492 
ATER "AL QA 
"4761 4928 


49°00 
4958 
ATCO “436 
4772 °49 39 
A775 4942 


‘4764 
“4767 


4944 
4047 
“4950 
“4 53 
"4.955 


‘4778 
“80 


4789) 


4.058 
4.961 
$964 
‘4967 
4969 


792 
"4794 
‘4797 
‘48CO 
"4803 


4805 °4972 
4818 °4975 
4811 ‘4678 
“4814 “4980 
‘4817 ‘4983 


‘4819 4°86 
4822 °4489 
"4826 ‘4492 
‘4828 *4994 
‘4830 °4997 


Palas, 


30 


'5CO0V 
*5003 
*€005 
*bO. 8 
“5011 


‘5014 
5017 
‘5019 
“6022 
6025 


OONHOG PwWONRO 


4 


£028 
‘50380 
6033 
*§ 036 
5039 


bE 


11 


"5042 
€044 
5047 
‘5 bU 


“6058 


6055 
6058 
“5061 
"564 
“6067 


*5069 


"S075 
£8 ‘5078 
‘5C80 


F083 
“£086 
“ECBO 
‘EC92 
"E094: 


"5097 
5100 
BIUCB 
8105 
"5108 


‘ONL 
‘d114 
“5117 
“0119 
5122 


"6125 
“5128 
"5130 
51283 
5186 


*5129 
5142 
5144, 
*h147 
“5150 


‘5153 
“6155 


59 ‘5164 


5072. 


Ghatikis, 


31 


‘5167 
"Al 69 
“5172 
6175 


‘5178 


6180 
5183 
6186 
6189 
“192 


“6194 
5197 
"F200 
"8208 
"6205 


5208 
"6211 
“F214 
8217 
*6219 


5222 
5225 
‘6228 
“6280 
6233 


5236 
62:9 
242 
"5244 
"5247 


5250 
‘BOB: 

5255 
‘B2E8 
5261 


"5264 
"6207 
5269 
“5272 
‘56279 


5278 
5280 
5283 
5286 
"5299 


"292 
‘5294 
"5267 
"6200 
“HB08 


‘520 5 
6308 
ARTI 
“5314 
6317 


"5219 
5322 
6326 
"7 328 
"5330 


32 33 34 


5333 
6336 
*5339 
6342 
‘S844 


5347 
F560. 
‘BBRS 
6865 
6358 


"5361 
“63804 
‘53867 
“5869 
6372 


"5875 
"53458 
“£880 
“£583 
Be 86 


“5389 
"EBL2 
Be 94. 
5897 
*5400 


54038 


“5405 “8 


5408 
6411 
6414 


5417 
“5419 
"E422 
5425 
6428 


6431 
5433 
‘5486 
E439 
5442 


“F444, 
5447 
5450 
5453 
5455 


*5458 
5451 

5464 
"5467 
"5.469 


"6472 
‘E475 
*b478 
*5480 
*H483 


“5486 
*BIO9 
"54 2 
*bd94 
5497 


"5500 

5503 
6505 
*55U8 
‘BALL 


5514 
°5817 
‘B519 
“E622 
‘6625 


*5528 
*B5+0 
*6E33 
"F536 
66385 


5542 
6544 
‘D547 
*d5h0 
653 


“0555 
$558 
"556! 
5564 
‘5E67 


"5569 
a2 
‘0575 
5518 
‘5E80 


“5E8S 
“558 
“pt 89 
"55G2 


‘BSL * 


5597 
‘E600 
"5608 
“6605 
“5608 


“6611 


"ot 14 
‘5HI7 


"5619 
5622 


"525 
5628 
‘At?O 
"5H33 
5636 


"6639 
“54D 
"AO44 
5647 
5650 


56538 
"6655 
5658 
‘561 
‘6664 


“5667 
*5669 
‘5672 
*bE75 
*h678 


5680 


"5¢ 83 
*5E86 
"BESO 
“5692 


“B6EA 


*FEO7 
“BL 00 
‘5708 
“BUCS 


8708 
5711 
‘5714 
‘bil7 
8719 


"6722 
B725 
5728 
6730 
‘3733 


6726 
“5729 


‘5742 
‘5744 
“5747 


‘B7E0 
BTES 
‘B7bD 
‘5758 
761 


‘5764 
‘57087 
5769 
‘6772 
‘8778 


778 
‘57t0 
8783 
‘6786 


5789 


5792 


‘579 t 
"BUNT 
“5800 
“F803 


*5805 
58 8 
5811 
‘5814 
5817 


"E819 
"F822 
“5825 
“6828 
‘5830 


Palas. 


i] 
SO OCONOG PHONES 


11 


34 


35 
36 
37 
38 
39 


40 
41 
42 
43 
44 


45 
46 
47 
48 
49 


50 
51 
52 
53 
54 


55 
56 
57 
58 
59 


Ghatikias. 


35 36 37 38 


*5833 
$836 
5889 
‘6842 
6844 


6167 
6163 
"6172 
°6175 
“6178 


“6000 
‘6003 
6005 
‘€008 
‘6011 


6333 
*6336 
6339 
6342 
6344 


5847 
850 
6853 
"5855 
5858 


6014 
‘6017 

6019 
‘6022 
*6025 


‘6180 
‘6183 
6186 
*G189 
"6192 


‘6347 
°6! 50 
6353 
‘63855 
6358 


6861 
‘5864 
"$867 
"5869 
“6872 


6028 
"6080 
€0383 
C036 
‘6039 


"O14 
‘G197 
‘6260 
"6208 
6205 


6361 
6264 
“6°67 
‘6369 
63872 


“6042 
604-4 
6047 
"€050 
6063 


F875 
5878 
‘BEBO 
E883 
"E886 


*62(8 
‘6211 
“6214 
6217 
"6219 


6875 
6378 
“6280 
6383 
6286 


*€389 
6392 
6394 
*6397 
‘6400 


688) 
5892 
5894 
7897 
“6000 


"6055 
‘6058 
"6C61 
“6664 
“6067 


*6222 
"6225 
62:5 
*©230 
62383 


"5°03 
5905 
“St C8 
*591) 
5914 


*6069 
"6072 
6075 
‘6078 
“6080 


6236 
*6239 
"6242 
"6244 
‘6247 


6403 
"6405 
“6408 
‘6411 
6414 


E917 
“6919 
*5922 
6925 
‘5928 


*60&3 
‘6086 
‘6089 
"6092 
E094 


6250 
6263 
6255 
*6258 
‘6261 


6417 
"64.19 
6422 
“O425 
** 428 


5230 
AL 23 
“5926 
‘59RD 


6942 


‘6097 
‘61C0 
6103 
6105 
‘6.108 


F264 
‘6267 
6269 
6272 
6275 


6431 
6423 
*6136 
6429 
"442 


5944, 
‘BY47 
*6950 
*5953 
5955 


‘6111 
‘6114 
‘6117 
“6119 
"6122 


6278 
“6280 
‘6283 
“6286 
“6289 


6444 
6447 
6450 
6453 
6455 


5958 
“5961 
FP G64 
“567 
‘5969 


"6292 
6294 
6297 
"€3: 0 
"6303 


6125 
‘6128 
‘6120 
6183 
8136 


6458 
‘6461 
"6464. 
6467 
6469 


‘6972 
"6 75 
678 
*B980 
"DY 83 


"6189 
"6142 
144 
6147 
‘6150 


6305 
€308 
O81) 
6314 
6317 


6472 
6475 
‘6178 
“6480 
6483 


‘5£84 
‘5989 
“HL 
"5994 
$297 


6153 

6155 
*6158 
6161 
‘6164, 


"6319 
*6322 
"6825 
*6228 
6330 


*6486 
6489 
"6492 
"6494 
*6497 


439 


6500 
“6508 


‘6505. 
"6508. 


6511 


6514 
"6517 


*6519- 


6522 
"6525 


"6528 
“6580 
‘6633 
"6536 
*6539 


6542 
“6544 
6547 
‘6550 
*6553 


“655A 
*6558 
6561 
6564 
‘6567 


“6569 
6572 
“€575 
6578 
“6580 


6583 
“L586 
6589 
6592 
6504 


‘6597 
*6€00 
“6EOZ3 
“6605 
608 


‘6811 
“6614 
C617 
6620 
‘6622 


"6625 
‘6628 
*6C30 
6623 
‘66386 


"6639 
"6642 
“Ov 4g 
6647 
“6650 


"653 
6855 
66:8 
6661 
6664 


~ 6728 


44.0 


Ghatikas. 


40 41 


6833 
6436 
6839 
6842 
“6844 


"6667 
“6669 
6672 
6675 
6678 


6847 
“6850 
6853 
6855 
“6858 


“6680 
"6683 
"6688 
“6689 
6692 


"A861 
“6864 
"6867 
*H869 
“6872 


"6694 
6697 
6700 
6708 
6705 


6875 
6378 
6860 
6883 


6886 


6708 
6714 
6714 
6717 
6719 


“6889 
"6892 
“6S94 
"6807 
“6900 


"6722 
6725 


6734 
6733 


“6903 
6905 
“6908 
‘6911 
"6914 


“6736 
6739 
“6742 
6744 
‘6747 


‘6750 
"6753 
"6755 
‘6753 


6701 


6917 
*6919 
*B922 
"6925 
‘6928 


“6430 
‘6933 
6.936 
6939 
‘6942 


‘6764 
6767 
6769 
“6772 
‘6775 


6944 
‘C947 
*6950 
“6953 
"6955 


6778 
‘6780 
6783 
6786 
‘6789 


6958 
6961 
6964 
*6967 
‘6969 


‘6792 
6794 
“6797 
"6800 
"6803 


6972 
*6975 
6978 
“6980 
"6983 


6805 
“6808 
"6811 
‘6814 
*6817 


6986 
6989 
6992 
"6994 
‘6907 


‘6819 
6822 
6825 
6828 
6830 


42 


“7000 
“TQU3 
‘7006 
“7008 
‘7011 


‘7014 


‘7017 
‘7019 


7022 


7025 


‘7028 


‘7030 
"7033 
‘7086 
"70389 


TOL? 
‘T7044 


‘7047 


‘7050 
‘7053 


"7055 
705% 
70851 
706 t 
7067 


7069 
7072 
7075 
‘7078 
‘7080 


7083 
7086 
‘70389 
“7092 
“7004 


‘7097 
‘7100 
7103 
“7105 
‘7103 


vps Bhi 
whee: 
af foal We 
Jeg Wi be) 
"7122 


‘7125 
‘7128 
‘7130 


7133 


"7136 


‘7139 


"7142 


‘7144 


“T147 


‘7150 


T1ES 
7155 
‘7158 
‘7161 
7164 


43 


‘7167 


‘7169 
‘7172 
‘7175 
‘7178 


‘7189 
‘7183 
"2186 
‘7189 
“7192 


“7194 
‘7197 
‘7200 
‘7203 


‘7205 


‘7208 


“7211 
“W214 


7217 
(219 


"7222 


7225 


“7228 


7230 


7233 


°7236 


"7239 
“7242 


“7 244, 


F247 


“7250 
‘F253 
7255 
-7258 
"7261 


‘7264 
*7267 
"7269 
7272 


7275 


‘7278 
°7280 
7283 
‘7286 
‘7289 
7202 


*7294 
"7297 


7300 
‘7303 


"7305 
*73U8 
‘311 

7314 


“T7317 


7319 
7322 
"7325 
‘7328 
"7330 


TABLE VI.—GHATIKAS AND PALAS ‘AS FRACTIONS OF A DAY 


Ghatikas and Palas (Naligais and Vinadis) as Fractions of a day—cont. 
N.B.-—The same table will serve for minutes and seconds as fractions of an Hour or a Degree. 


44 


7333 
‘7336 
°7339 
"T7342 
T3844 


T7347 
“7359 
7353 
Sr Pia 
"7358 


7361 
7364 
*7367 
‘7369 
“7372 


7375 
‘7378 
‘7380 
“7383 
‘7386 


"7389 
“7392 
"7394 
"7397 
‘7400 


‘7403 
7405 
‘T408 
TALL 
‘7414 


‘TANT 
“7419 
"7422 

7425 
“T1238 


7450 
‘7433 
"7436 
7439 
"7442 


"7444 
"7447 
"745 ) 
7453 
"7485 


7458 
TI6L 
‘7464 
7467 
*7469 


‘7472 
"7475 
‘7478 

7480 
‘7183 


7486 
‘7489 
"7492 
‘7494 
‘7497 


Palas. 


OKONOG PONRO 


45 


‘7500 
"7403 


"7505 
7608 
‘7511 


“7514 
“TENT 
‘7319 
‘7522 


752d 


"J528 


“7530 
7533 
"7336 
7539 


7542 
75 deh 
T5AT 
‘7550 
‘7553 


T5nD 
7553S 
‘7561 
7564 
7567 


7569 
‘71572 
‘7575 


7578 
‘7580 


“7583 
‘7586 
"7589 
TON! 
“7594 


7507 
“7009 
76:13 
‘7605 
“7608 


‘7011 
“THL4 
°7617 
‘7619 


7622 


°7625 
‘7628 


7830 
7633 
‘7636 


7629 
"7642 
7644 
"7547 
7660 


7653 
"7655 
‘7658 
‘766! 
‘7664 


7672 
‘7675 
‘7678 


7697 | 
‘77090 
7703 
‘7705 


7708 
orale 
7714 
irl’ 
‘7719 


7722 
AG2S 
T7238 
RAY 
pbs she hae 


‘7736 
‘T7289 
‘T7428 


“7750 * 
‘7758 * 
155° 
7758 °7925 
7751 


“1775 7 


"7786 - 
‘7789 ‘7955 


*TBL4 ° 


Ghatikas. 


46 47 


“7667 
‘7669 


7833 
"7536 
‘7839 
‘7842 
7844 


7847 
“7850 
7853 
“7855 
7858 


“7530 
W688 
‘7686 
“7689 
“7692 
‘7694 *7861 
"7864. 
‘7867 
“F862 
“T8722 


W875 
“7878 
“7880 
“7833 
“786 


‘7889 


7 S92 
‘T8324 


my 


VIAN “TOLL 
‘1747 


‘7764 °7930 
‘T167 . 
776) - 


ae 


rir he es 


‘T7178 °7944, 
‘7780 ° 


‘7783 ° 


"7792 7958 
‘7794 ° 
“1797 
‘7800 * 


“7803 *7969 


‘7805 ° 
*7808 ° 
“7811 * 


‘7817 °7983 


‘7819 ° 
‘7822 °7989 
"7825 ° 
‘7828 ‘7994 
‘7830 ‘7997 


48 


‘8000 
“8003 


8005 
8008 
‘8011 


“8014 
‘8017 
‘8019 
8022 


8025 


*xO28 
8030 
‘8033 
"8036 


8039 


"S042 
RULE 
"8047 
“8050 
“8053 


"8055 
"8058 


“8061 
‘8064 


‘8087 


"8069 


8072 
‘S075 
8078 
“s¢80 


8083 
“8086 
"BC89 
"8002 
"3004 


8997 
“8100 


8103 


"8105 
*8108 


‘S111 


8114 


‘S117 
"BLI9 
*8122 


8125 
8128 
*8130 
8133 
8136 


"8139 
8142 
8144 
8147 
8150 


8153 
‘8155 


92 8158 


‘8161 
‘8164 


49 


8167 
‘8169 
5172 
8175 


8178 


‘8180 
8183 
‘8186 
8189 


“8192 


*€194 
S187 


8200 


"8208 


8205 


8208 
“8211 
‘S214 
8217 
8219 


8222 


‘8225 


8228 


8230 


8233 


‘8236 


8239 


‘B242 
8244 


‘8647 


*8250 
8253 
*8255 
*8258 
“8261 


S204 


‘8267 


*8269 
*$272 
8275 


°8278 
*8280 
8283 
8286 
8289 


"8292 
"S254 
8297 
‘8200 
8303 


"8305 
°8308 
‘8311 


*8314 


8317 


‘8319 
"8222 
8325 
‘8378 
8330 


Palas. 


OOVNAG POWKHO 


Ghatkas. 


50 51 52 53 54 


8333 
8336 
8339 
8342 
“S844 


8347 
*8350 
8353 
8356 
8358 


"83861 
"R364 
*8567 
369 
8372 


8375 


‘8375 
“8380 
"R383 
8856 


8389 
‘S392 
*S3Y tk 
"8397 
*8 100 


8403 
$405 
‘8408 
S411 
"S44 


‘8417 
"S419 
*8422 
8425 
*8428 


"8430 


‘843% 


*8456 
"8439 
"8142 


£44. 
"84.47 
*8150 
8453 
8455 


*8458 
‘8161 
"8464 
‘8467 
*8469 


8472 
°8475 
"8478 
*8489 
8483 


‘8486 
"8489 
8492 
"84.94, 
2407 


8500 
"8503 
8505 
*8508 
‘8511 


“8514 
8517 
‘8519 
"8522 
*8525 


"R523 
‘8580 
8533 
*x536 
*8539 


"8542 
#5 dd 
8517 


"8559 ° 
"8553 


8555 
8558 
"8561 
"8554 
‘8567 


8569 
8572 
8575 
“8578 
‘$580 


8583 


"8584 


"8589 


"8592 


"8504 


"8597 
‘8600 
8603 
‘8605 
‘86058 


861) 
"8614 
"8617 
"8619 
8622 


"8625 
‘8628 
‘8630 
8633 
"8636 


"8639 
"8642 
"8644 
°8647 
8650 


"8653 
"8655 
8658 

8661 
‘8664 


2667 
“8649 
8672 
‘8675 
‘8678 


‘8680 
8683 
8686 
8689 
“6692 


"BCO4 
"S697 
*8709 
8703 
"S7U5 


"8708 


8711 


"S714 
$717 


‘8719 


‘8722 
8725 
8725 
8739 
8733 


*8736 
*8739 
"8742 
ye 
“8TA47 


‘8750 


"8755 


‘8755 
"8758 
‘8761 


"8764 
‘8767 
8769 
‘8772 
8775 


‘8778 
‘8780 
"8783 
8786 
‘8789 


"8702 
“8794 
8797 
"8800 
"8803 


8805 
"8808 
"S811 
‘8814 
‘8817 


‘8819 
8822 


8825 


‘8828 
‘8830 


*883% 9000 
"8836. ‘901.3 
8839 ‘9005 
*8842 ‘9008 
*8844 “9011 


"8847 
‘8850 
8553 
‘8855 
‘8358 


9014 
9017 
‘9019 
"9022 
8025 


886) 
‘8864 
‘8867 
"8569 
"8872 


9028 
9030 
9033 
9036 


‘8875 “9042 
‘8878 ‘9044 
*wS880 °9047 


"8883 “9050 
8886 °9053 


8839 
“S892 
“S894 
“8897 
“8900 


9955 
9058 
2.061 
“906 t 
“9067 


"S953 
*8905 
*8908 
‘8911 
S914 


‘9069 
‘9072 
‘G075 
“9078 
‘9080 


"kO17 
"S919 
"8922 
8925 
8928 


"9083 
‘9083 
“9089 
‘9092 
“9094. 


*8930 
"8933 


"9097 
‘9100 


“8936 *9103 


“8939 
8942 


*9105 
‘9108 


“9111 
‘9114 

9117 
‘9119 
9122 


*89 £4 
"8947 
8950 
8953 
8955 


°8°58 
“8961 
$964 
8967 
“8969 


9125 
‘9128 
“4130 
9133 
‘9136 


*8972 
‘8975 
‘8978 
°8980 
8983 


9139 
9142 
“9144 
9147 
‘9150 


"8986 
‘8989 
8992 
8994 
‘8997 


“9153 
9155 
‘9158 
“9161 
9163 


9039 © 


Palas. 


SONOG PONE O 


9225 


9233 


6272 


*9280 


Ghatikas. 


55 56 


9167 
‘9169 


‘9333 
9336 
‘9172 9339 
‘9175 ‘9342 
‘9178 "9344 


“2180 
9183 "9359 
‘9186 °9353 
“A189 9355 
"9192 °9358 


‘9847 


‘9194 
9197 
*42CO 
"9203 
9205 


"0361 
“9364 
"9367 
“9269 
9372 


9208 
9211 
"9214 
9217 
9219 


9375 
‘OR72 
‘9350 
9383 
9386 
°9222 “9289 
"9802 
O39 b 
9397 
"9400 


‘9228 
“9230 


"9236 
34239 
"9242 
“9244 
‘9247 


"9403 
"9405 
“9408 
OLIL 
‘9414 


9250 
“9253 
*9255 
‘9758 
“9261 


9427 
9419 
"9422 
9425 
9425 


9264 
9267 
“9269 


‘9430 
9433 
4435 
"9439 
"9275 -9442 
"9444 
‘9447 
‘9450 
9453 
"9455 


9278 


“0288 
9286 
‘928% 


9292 
"9204 
9297 
‘9300 
*9303 


"9458 
“9461 
‘9164 
‘9467 


"9305 
‘9308 
“O3LL 
‘9314 
9317 


9480 


‘9319 
9322 
"9325 


“9469 ° 


“9472 ° 
‘9475 ° 
9478 ° 


‘9483 * 


9486 - 
0489 
‘9492 - 
"9328 “9404 ° 
‘9330 *9497 * 


57 


“9500 - 
"9503 - 
"9505 ° 
"9598 * 
‘M511 ° 


9514 - 
‘9517 ° 
9519 ° 
9522 ° 
9525 ° 


"9528 ° 
9580 ° 
9533 ° 
“A586 * 
9589 * 


‘A542 ° 
"9544 ° 
9547 ° 
9550 * 
9553 ° 


9555 * 
9558 © 
"9561 - 
‘O5Tt * 
‘9567 ° 


*. 569° 
"9572 “9 
‘9575 ° 
9578 ° 
“9580 ° 


9583 ° 
“9586 * 
"9589 - 
*P592 - 


“9594 


"9507 
‘9600 
*9603 
‘9605 
9608 


9611 
"96'4 
9617 
°9619 
“8622 


$625 
‘9628 
9830 
‘9633 


“9772 


“9789 *: 


9797 
“9803 


9808 ° 


‘9761 * 


‘9764 
0767 
“9769 ° 


9775 ° 


“2778 * 
‘9780 * 
9783 ‘9950 
9784 


“9792 - 
‘9794 - 


“9800 - 


‘9806 ° 


9811 
9814 - 
"9517 


“9819 - 
“O8zZ * 
9825 ° 
"9828 “9904 
‘9830 *9997 


Minutes. 


OONAD hadoHd 


“0111111 


2 0215277 


029861' 


TABLE VI.—HOURS AND MINUTES AS FRAOTIONS OF A DAY 


llours, 


oO 1 


‘000000 -0416666 
-0008944 ‘0423611 
‘0013888 *0430555 
-0020833 0437500 
‘0027777 *0414444 


0034722 
*0041666 
0048611 
0055555 
*0062500 


0451388 
0458333 
"0465277 
‘0472222 
“0479166 


0069444 
“0076388 
"0083333 
*0090277 
°0097 222 


‘0486111 
0493055 
"0500000 
‘0506944. 
"05138838 


0520838 
0527777 
0534722 
0541666 
0548611 


0104166 


0118055 
0125000 
0131944 


“0555545 

0362500 
"056944! 
0576388 
0583333 


‘0188888 
"0145833 
0152777 
‘0159722 
0166666 


0590277 
0597222 
0604166 
‘0611111 
0618056 


0173611 
0180555 
0187500 
0194444 
‘0201388 


*0625000 
“0681944 
“0638855 
*0645833 
0652777 


*0208333 


*0222222 
*0229166 
0226111 


"0859722 
0668666 
0673611 
"0380555 
‘0687500 


0243055 
*(0250000 
0256944 
10263888 
0270833 


0277777 °0694444 
-0284722 0701388 
‘0291666 ‘0708333 
O715277 
“0805555 *0722222 
‘0729166 
0736111 
‘0748055 
‘0750000 
*075€944 


*0312500 
0319444 
*0326388 
0333333 
9840277 


0763888 
07708338 
0777777 
‘0784722 
‘0791666 


07986i1 
0805555 


0347222 
0354166 
0861111 
0368055 
0375000 


0381944 


10408722 °0826888 


"1194444 
‘1201388 


1215277 
“0388888 1222222 
-9395333 °0812500 +1224166 
9402777 °0819444 


0833333 *1250000 
‘0840277 *1256944 
*0847222 *1263888 
0854166 *1270833 
"O861L111 °1277777 


0868055 °12847 22 
‘0875000 *1291666 
0881944 °1298611 
0888488 °1305555 
0895833 °1312500 


0902777 
(9097 22 
0916666 
‘0923611 
"0930555 


"1319444 
"1326388 
*1323333 
‘1340277 
1847222 


"1354166 
1861111 
*1368055 
°1375000 
°1381944 


09375C0 
"094-4 144 
°09513888 
0958333 
*C965277 


0972222 
0979166 

0986111 
*0993055 
“1000000 


13888388 
"1395833 
‘1402777 
1409722 
"1416666 


1423611 
"1430555 
1437500 
1444444 
1451388 


"1006944 
"1017888 
*10208338 
°1027777 

1034722 


"J041 466 
“1048611 
*1055055 
"1062200 
1039444 


"1458323 
°1465277 
"1472222 
1479166 
"1486111 


*1493055 
*1500000 
"1506944 
"1513888 
3520833 


‘1076388 
*10833383 
*1¢90277 
*1097222 
*1104165 


1527777 
1534722 
"154 666 
“1548611 
*1555555 


1131111 
1118055 
*1125000 
1131944 
1138888 


1562500 
*1569444 
*1576385 
1583333 
1590277 


11458338 
1152777 
1159722 
“1166666 
11738611 


"1597222 
1604166 
‘16LIIL 
"1418055 
*1625000 


3180555 
"1187500 


"1208333 
1631944 


1638883 
*1645833 


‘1238111 *16527/7 
1243055 


1659722 


TABLE VI—cont, 


Hours and Minutes as Fractions of a Day—cont. 


Minutes. 


OCONODG PONHO 


4 


"1666666 
16736).1 
1680555 
1687500 

1694444 


1701388 
1708333 
*1715277 
1722222 
1729166 


1736111 
*1743055 
1750000 
1756944 
‘1763888 


‘1770833 
1777777 
1784722 
*1791666 
1798611 


"1805555 
‘1812500 
‘LE 19444 
+1826388 
"1833333 


1840277 
1847222 
18° 4166 
1861111 
"1868055 


*1875000 
*1881944 
‘J88SSE8 
1895833 
*1902777 


*19097 22 
1916636 
°39236'1 
"1930555 
1937500 


1944444 
*1451388 
1958333 
3965277 
"197 2222 


1979166 
"1986111 
1993055 
*2000000 
“2006944 


"2013888 
2020833 


. 2027777 


2034722 
2041666 


2048611 

2055558 
*2062500 
*2009444, 
*2076388 


Hours. 


5 


*2083333 
*2090277 
*2097 222 
‘2104166 
‘2111111 


*2118055 
*2125000 
2131944 
*2138888 
*2145833 


2152777 
2159722 
2166666 
2173611 
2180555 


2187500 
"2104444 
2201388 
*2208333 
2215277 


*2929992 

2229166 
2236111 
2248055 
*23500U0 


*2256044 
-2263888 
2270888 
2277777 
2284722 


2291666 
*22 8611 
2305555 
*2312500 
2319444 


"2328288 
2333333 
2340277 
2347222 
2354166 


"2361111 
2368055 
*237300 ! 
"2881044 
"2388858 


2395833 
*2402777 
"24097 22 
*2416666 
*£423611 


*2430555 
2437600 
"24414444 
*2451388 
*2458333 


2465277 
"24722 22 
2479166 
*2486111 
*2193055 


6 7 


*2500000 *2916666 
°2506944 *2923611 
*2513888 °2930555 
°2520833 *2937500 
‘2527777 *2044444 


*25347 22 
*Z541666 
*2518611 
2555555 
*256250 


"2951358 
*2958333 
23165277 
*2972222 
‘2979166 


"2569444 
*2576288 
°2583333 
*2596277 
‘2597222 


*2986111 
"2993055 

3000000 
3006944. 
“3013888 


2604164 

2611111 
"2618055 
"2625000 
*2631944 


"3020833 
*802777 
3034722 
"8041666 
‘8048611 


‘2638888 
2645833 
"2652777 
2659722 
2666866 


*3055556. 
*80625°0 
*BU694-44 
3076888 
*3082333 


°2673611 
‘2680555 
*2687500 
"2694444 
*2701888 


8097222 
‘3104166 
3111111 
*3118055 


*2708333 
2715277 
2722222 
°2729166 


2736111 


*3125000 
"3131914 
318s888 
*81 45833 
‘8152777 


*3159722 
*3166666 
"3178811 
*3 (804555 
3187500 


2743055 
2750000 
"2756944 
‘2763888 
27708338 


2577177 
"2784722 
271666 
2798011 
*2805555 


"B191444 
3201828 
3208333 
‘8215277 
+3u22222 


"3229166 
3236111 
*B243C055 
3250000 
3256944 


2812500 
*2819444 
2626388 
‘2833433 
284027 


°3263888 
3270833 
8277777 
*B2R4722 
"3291666 


2847722 
"2854166 
*28p1111 
"2868055 
'2875000 


3298611 
3305555 
3312500 
8319444 
‘3326888 


2881914 
"23888888 
2895833 
"2202777 
‘29097 22 


*3090277 . 


Mirutes 


3333333 

3340277 
3347222 
3354165 
"38361111 


*3368055 
*3375000 
“8381944 
°3388888 
*8396833 


OCONOG PONHO 


*3102777 
*3409722 
341 6666 
3423611 
3430555 


*8437500 
‘S444444 
*3451388 
3458333 
3465277 


8479166 
£4861]1 
“8403055 
3500000 


“BAN GOA 
3513848 
8520833 
°8527777 
*30347 22 


*354.1666 
3548611 
3555555 
3562500 
"3509444 


"85763883 
*3583333 
*3590277 
*3597222 
*3604166 


3611111 
*3618055 
*3625000 
*3631944 
"3688888 


*8645833 
*3652777 
*3659722 
“3666666 
3873611 


*3680555 
*3687500 
"3604444 
*3701388 
3708333 


*8715277 ° 
3722222 - 


§8 °37386111 ° 
59 ‘3743055 


*8750000 
*8756944 °4173611 
3763888 “4180555 
*3770833 °4187500 
8777777 °4194.444 


3784722 
3791666 
°3798611 
*3805555 
*$812500 


3819444 
*3826385 
3833388 °4259000 
3840277 °4256944 


“3854166 
“3861111 
*B868(85 
*3875000 
"8881944 ‘4298611 


‘3472222 ‘3888888 


"3916566 


*3930555 
3937500 


3986111 


*4000000 


4013888 
"4029833 


4034722 
4041666 
°4048611 
*4055555 


“4062500 
‘4069444 
“4076888 °4493055 
‘4083338 *4500U00 
-4090277 °4506044 


"4.097222 
4104166 -4520833 
4111111 4527777 
°4118055 *4534722 
"£1250°0 °4541666 


Hours. 


9 10 


4166666 


*4201388 
4.208333 
4215277 
*4222222 
*4229166 


*4236111 
4.243055 


‘3847 222 °4263888 
*4270838 
4277777 
*4284722 


"4303555 
*4312500 
4.319444 
*4326388 
4333333 


‘38958583 
*8902777 
"3809722 


"8923611 °4340277 
4347222 
4354166 
4361111 


*4308U55 


"3944444 
3951358 


3958333 
3965277 
3972222 
3979166 


"4375000 
4381944, 
4388888 
*4395833 
*44.02777 
8993055 °449%722 
“441 6666 
"A423611 
4430558 
"4437500 


4006944 


‘4027777 * 4444444 
4451388 
*4458333 
*4465277 


"4.472222 


*44.79165 
*4486111 


4513888 


4131994 ‘4548611 
4138888 *4555555 


*3729166 '4145833 “4562500 


4152777 °4569444 


4159722 4576388 


"4291666" 


11 


‘4583333 
"4590277 


4.597222 


4604166 


“4611111 


4618055 
-4625000 
4631944 
4638888 
*4645833 


4652777 
4.6597 22 
4666666 
4673611 
"4680555 


4687500 
4604444 


47013888 


°4708333 
4715277 


"1722222 
4.7243 66 
“$730111 
°4743055 
4750009 


‘4756944, 
‘4768888 
‘4770833 
4777777 
AT 847 22 


*4791666 
"4798611 
*4805555 
4812500 
‘4819444, 


4826388 
4833333 
4840277 
4847222 
"4354166 


“4861111 


"4868055 


4875000 
‘4881944 
4888888 


4895833 


*4902777 


*4909722 
4916666 
4923611 


"4930555 
4937500 
‘4944444. 
“4951388 
4958333 


4965277 
49722232 
4979166 
4986111 
4993055 


4AT 


. Seconds 
of hours 
as frac- 
tions of 
a day. 


inutes, 


M 


‘00000 
‘00001 
‘00002 
‘0C003 
00005 


“00006 
00007 
‘C0008 
‘00009 
9 ‘00010 


ONOG PONHOS 


“00012 
‘00013 
‘00014 
0N015 
00916 


“00017 
‘00018 
“00020 
“00021 
‘00022 


00023 
00024 
00025 
23 00027 
“00028 


‘00629 
00030 
‘00031 
‘00032 
*00034 


30 00035 
00036 
00037 . 
0.038 
“00039 


‘00040 
00042 
00043 
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12 


5000944 
*56013888 
"6020833 
*§027777 


‘5034722 
5011636 
"5044611 
6055555 
“5062500 
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13 


6000000 °5416666 °5833333 ‘6250000 


6423611 
5430535 
*5 437500 
B444444 


*5451388 
*5 158333 
*5465277 
*6472222 
"5479106 


10 °5069 444 °54-6L1L 


11 .5076338 °5493055 '5909722 °6326388 L1 
12 °5083833 °5500000 °6916666 63334333 12 
13 °5090277 °5506944 5923611 °6340277 13 
14@ °5097222 °6513888 °593U555 ‘6347222 14 


18 ‘5104166 
16 ‘S5i1LL1L 
17 °511%055 
18 ‘5125000 
19 5131944 


20 ‘5138838 - 
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14 15 


5840277 6256944 
*5R47222 -6263888 
‘8354166 °6270833 
"OS6LLIL °6277777 


‘58638055 °6284722 
*5875000 6231656 
6831944 “6298611 
‘58588 48 °6305555 
6895833 *6312590 


CONON ponnwo 


‘5902777 °6319444 10 


5520833 5937500 ‘6354166 15 


“5527777 bY t4444 “O38S1111 16 
5534722 ‘8951888 6368055 17 
*5541566 °5958333 °6375000 18 
‘5548611 5965277 ‘6381944 19 °6798611 °7215277 


5555555 *56972222 ‘6388888 20 


31 °5145833 +6562500 
B22 °5152777 *bd69 Ld ° 


23 5159722 - 
24 ‘5166666 


5576388 - 


@& °5173511 -5590277 * 


26 °5180555 - 
37 °5187500 

8B 519 b44t - 
29 ‘52u1388 - 


B30 °5208333 
31 -5215277 


33 -6229166 
34 5236111 


35 5213055 
36 ‘525 000 - 
37 5256944 
38 5263388 - 


39 -52703833 - 


4&0 °5277777 ° 
41 ‘5284722 - 
42 -5291666 ° 
43 -5298611 - 
44 °5305555 - 


4&8 5312500 ‘5729168 


46 ‘5319444 ° 
47 5326388 - 
48 °5333333 ° 
49 °5330277 ° 


50 5347222 - 
81 ‘5354156 - 
62 ‘5861111 * 
53 °538055 
54 °5375000 - 


6B ‘53819414 
66 °5385888 
87 °5395833 
$8 °5102°77 
59 °6409722 


5625000 
5631944 
B32 *5222222 -5638888 
5645843 
"5652777 


‘d798611 
5805055 
5812500 
0519144 
88263388 


5597222 °6013888 ‘6430555 26 
"5604.66 -6020333 ‘6457500 27 


ae11111 


5659722 - 


5979166 *6395833 ZL 
59-6111 ‘6402777 22 
5998055 ‘6109722 23 


*8583333 “60U0000 ‘6415606 24 


6006944 °6423611 25 


6041666 °6158333 30 
*60186!1 6465277 31 
6055555 ‘6472222 32 
*60625L0 “6479166 33 
“6069444 ‘6486111 34a 


6076388 6492055 35 ° 


5656666 *8083333 6500000 36 ° 


‘5674611 ‘6090277 ‘6506944 37 ° 


568555 °6097222 6513838 38 ° 


5594444 ° 
57013 8 ° 
5708333 ° 
5715277 ° 
0722222 ° 


5736111 ° 
574355 ° 
5750000 ° 
5756944 * 
4763888 ° 
5770833 
6777777 = 


‘O784722 ° 


5791666 


6145833 °6562500 45 


‘61S7500 ‘6004166 §L 


£687500 ‘6104166 °6520833 39° 


6111111 6527777 40: 
6118055 °6534722 41 ° 
612500) ‘6541666 42° 
6131946 -6543611 43 - 
6138888 6555555 44° 


6152777 “€55v4th 426° 
6169722 6576388 47 ° 
6166666 ‘6585333 48 ° 


€173011 ‘6590277 49 ‘7006944 °7423C11 


6180555 ‘6597222 50 


6194444 “GGI1I11 §2 
6201858 °6618055 53 


6208333 6625000 54 


6215277 °6621944 55 
*6222 722 6638882 56 
*62291°6 640833 57 
"6236111 6652777 58 


624355 6659722 59 


‘6736111 °7152777 
6743055 .7159722 
"6750000 *° 166606 
6756944 °71730 11 
"C753888 °718I555 


‘6979166 °7395833 
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16 17 


‘66668668 *7083333 
‘6673611 °709 277 
668355 ' 7097222 
6637509 ‘7104.66 
"6094444 “7111111 


701383 °7118055 
‘6708333 °7125000 
6715277 “7131914 
*6722222 *713x838 
6729166 °7145833 


6770833 *718°500 


0777777 “71 Dba 


6/847 22 *7291338 
‘6791666 °7208333 


6305555 °722222: 
‘6812500 7229186 


‘O8194+4 “7236111 


682.5338 '7245055 


‘6833333 °7250000 


6840277 °7256944 
6847222 °7263883 
“6851166 ‘7270833 
6027777 6441444 2B ‘G80L1 Ll '7277777 


5610055 *6034722 °€451388 29 ‘6863055 °7284722 


‘6875000 *7291666 


“OSS 1944 ‘7296611 
6888888 '7305555 
‘6895833 ‘7312500 
6902777 “7219414 


6909722 "7326388 
691646 °/ 883333 
6923611 ‘7340277 
0930555 °7347222 © 


18 i9 


*7500000 *72915666 
7596946 °7923611 
‘7513888 74380555 
*752 1833 *7937500 
7527777 "7941444 


7534722 7951388 
‘7541665 °7958333 
"754-611 °7935 777 
7555955 °7A72222 
‘75625V0 *7979166 


“75694414 "79RGLLL 


7576388 °7493055 
°7553 133 °8000000 
750277 ‘8006944 
7597222 *8015883 


.7604168 °8029833 


“T6LILLI °8027777 
"7618055 °803 1722 
7625000 *801166 
7631944 °8348611 


‘7638888 °8055555 
‘7645833 °8067500 
‘7652777 ‘8069444 
‘7654722 °807638S 


‘7606566 '8083333 


7673611 °8090277 
‘7680#55 °8097222 
‘T°87500 °8104166 


7644444 “81111.1 


‘77013 8 °8118055 


7708333 °8125900 
T7LA277 "x1 81944 
‘7722222 '8138888 
‘7729166 814 833 


‘7736111 °8152777 


7743055 °8159722 
‘7750000 ‘8166666 
‘7736915 °8173611 


7763388 °8180555 


6937000 7354166 °7770853 °8187500 


6944444 "73G1111 * 
69513 8 °736+055 ° 
6953233 7375.0) ° 
6965277 ‘73-1944 ° 
6972222 ‘7388388 ° 


S986LLL *7402777 


7777777 “8194444 
7784722 °82 1388 
7791666 *8208333 
779861LL 8215277 
7805555 °8222222 


*7812500 °8229166 
‘78190444 82361) 1 


6998055 °7409722 *7826388 °82 43055 


7U00000 “7416866 * 


“TOLAS88 7420555 
‘7020833 *7437500 
‘T027777 “7444444 
“7034722 74.51%88 


‘70 x1666 °7458333 


7048611 °7465277 
7055555 “747 2222 
7052500 °74 9166 
‘7069444 °7486111 
‘7076888 °74¥8055 


7833383 °82 59000 


“7340277 *8256944 


‘7847222 °826388% 
‘7854166 °8270833 
48: LATTE S27 77a 
‘7TX6S(55 °8284722 
‘787000 °8291c66 


‘7%81944 °8298611 
‘T8°8888 ‘830 555 
7825833 °8%12500 
‘7902777 ‘8219444 
‘7909722 ‘83263888 


Minutes, 


20 21 


8333333 °8750090 
8340277 °8756944 
8347222 8763383 
‘8354166 °8770833 
8363111 °8777777 


8358755 8784722 
8875000 °8791565 
8381944 °8798511 
8388888 3805355 
8395833 °881 2500 


COND PANHO 


10 ‘8102777 ‘8819444 
11 °8469722 ‘8826388 
12 8416666 °8833233 
13 ‘8423611 8840277 
14 °8430355 °8817222 


15 ‘8437500 °8854166 
16 5441444 ‘8861111 
17 ‘8451388 ‘8868. 55 
18 ‘8458383 °s87-000 
19 °8465277 ‘8581944 


O °8472222% ‘8883888 
21 ‘8479166 °8345833 
22 ‘34r6LLL ‘89027:7 
23 °'8193!.55 ‘8909722 
24 °35000L0 “8916666 


25 ‘8506944 *8922611 
2G 8513848 *8930355 
27 °8520833 °8937500 
28 °8527777 °8944444 
29 ‘8534722 °8951a88 


30 °8541666 °$958333 
31 ‘854-611 ‘8465277 
B2 °8555455 °8972222 
93 °8562500 8979166 
34 °8560444 ‘8986111 


35 ‘8576388 899: 055 
36 8583333 °90. 0000 
37 (859% 277 90116944 
38 8597222 90.3888 
39 ‘§604168 *9020833 


40 ‘8511111 ‘9027777 
41 ‘8618055 :9034722 
42 862,00 “041666 
43 8631944 ‘9048611 
44 °8638858 °9053555 


45 ‘8645833 -2062500 
46 °-652777 °9069444 
47 °§659722 -90763s-~ 
48 ‘8666666 °9083333 
49 8673611 9090277 


50 °8650555 *9097222 
51 ‘8687500 ‘+104166 
52 ‘86934444 9111111 
§3 °270138*< *9118055 
54 ‘8708333 ‘9125005 


55 °8715277 9131944 
56 8722222 °914+888 
57 °87241€6 ‘9145883 
58 ‘8736111 °9152777 
59 °8743055 °9159722 


Hours. 


"9166366 °°583333 
“MI736LL *9590277 
‘9180555 °9597222 
“9187500 ‘9504166 
9194444 “9611111 


"9201388 *9618055 
"9208333 *962500U 


9215277 *9631944 
‘9222222 ‘9638-88 


'9229166 *9645833 


9236111 9652777 
9243055 °9659722 
‘9250000 ‘9666666 
"9256944 ‘9673611 
"9263088 "9630355 


9270833 ‘9687500 
‘9277777 “(694444 
“9284722 9701388 


"2291666 ‘9708333 


9298611 ‘9715277 


9305555 ° 9722222 
9312500 ‘9729166 
9319414 9736111 
°93263-8 ‘9745055 
‘9333383 ‘9750000 


9349277 ‘9756944 
9347 22 ‘97652888 
9354166 °9770833 
‘9861111 ‘9777777 
‘9368055 °9784722 


‘9375090 °9791666 
2331944 "9798611 
‘9388888 “9803555 
‘9395833 °€812500 
‘94.2777 9819144 


9409722 ‘9826388 
9416666 -9+33335 
‘9423611 840277 
9430555 9847222 
‘0437500 ‘98541€6 


9441444 ‘9861111 
9451383 *! 868055 
9458333 °9878000 
9465277 “EB519 bs 
"9472222 ‘988>888 


947°166 “9895833 
9486111 ‘9902777 


"949055 *9! 097 22 


“600000 *+9) 6666 
‘9506942 ‘9923611 


‘9513888 ‘O93055A 
‘6520833 °9937500 
"9527777 °$ 944444 
‘4534722 ‘9°51888 


‘9541666 “9958333 ° 


9548611 °9965277 
9555555 °¥972222 
%5625::0 9979166 
"9469444 “$9-6111 
9576388 "999355 
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APPENDIX (i) 
THE VEDANGA JYOTISHA CALENDAR. 


(The substance of Sir 8S. Subrahmanyam Lectures delivered by the author | 
for the Madras University in March 1916.) 


Varahamihira, to whom we owe largely the beginnings of modern Indian 
astronomy as well as of modern Indian astrology, says in Brihat Samhita, 3, 2 :-— 


asleshardhat dakshinam, uttaram ayanam raveh dhanishthadyam 
niinam kadacit asit: yenoktam piirvasastreshu 

sampratam ayanam savituh karkatakadyam mrgaditascanyat ; 
ukta bhavo vikritih; pratyaksha parikshanaih vyaktih. 


Translation. 


‘The southward journey of the sun is from the half of Asleshai; his north- 
ward journey is from the beginning of Dhanishtha: it was so at one time as 
stated in old treatises : now the dakshinayana is from the beginning of Karkataka 
and the other ayana is from the beginning of Makara, as may be plainly seen by 
the eye ” 


and in Panchasiddhantika (translated by Dr. Thibaut and by Bapu Devasastri), to 
the same effect :— 

asleshardhat asit yada nivrittih kiloshnakiranasya ; 

yuktam ayanam tadasit : sampratam ayanam punarvasutah : 

In these two passages Varahamihira states that at one time Dakhinayana, or 
the summer solstice, took place when the sun was in the middle of Aélesha 
nakshatra, and Uttaraéyana or the winter solstice when the sun was at the begin- 
ning of Dhanishtha nakshatra, whereas in Varahamihira’s own time, the Dakshi- 
nayana, “aS any one may see,” so he says, occurred when the sun was in the 
beginning of Karkataka rasi or Punarvasu nakshatra. Nevertheless, he says, the 
previous observations, recorded by ancient writers, were correct for their time: 
yuktamayanam tadasit. 


2. The ancient observation referred to by Varahamihira is obviously that 
recorded in the Vedanga Jyotisha, which, as we shall presently see, was just as 
ancient to Varahamihira as Varahamihira is to us;in other words Varahamihira’s 
work stands at the centre of a period of astronomy whose span is 3,000 years, at 
one end of which we stand and at the other end the Vedanga Jyotisha. 


Description of the Vedanga Jyotesha.—The Vedanga Jyotisha, a set of rules for 
ascertaining the year, month and day and fraction of a day, is well known to 
Indian teachers and students of the Veda who learn and recite it as part of the 
Veda. Itis obscure as to a good deal of its contents, and has not been translated 
into English, but it was edited by Weber,—see paragraph 4, below,—and practically 
the whole of it (about 35 slokas, with omissions) is given in Dikshit’s History of 
Indian Astronomy (in Mahratti). Nevertheless, no one has endeavoured to 
construct or reconstruct the Vedanga Jyotisha system as a connected and con- 
sistent whole, just in the way, for instance, in which we are now able to construct 
the Sirya Siddhanta scheme of years, months and days for any period to which 
that system might be applied, currently, retrospectively or prospectively. 


8. Before Varahamihira’s time, only two methods of dividing the ecliptic were 
known to, and practised by, Indian astronomers. These methods were, first by 
the ritus or six seasons of the year, and secondly by the nakshatras or lunar man- 
sions, of which 27 (sometimes 28) are, as is well known reckoned in the Indian 
calendar. The nakshatras are a natural division of the ecliptic, because each 


of them, measuring “ degrees = 13} degrees, is the space travelled by the 
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moon along the stars in the course of a single day and night, so that a nakshatra 
is practically equal in length of time to a day and a night—see paragraph 27, 
page 7 of the text. 


4. The chief works of reference on the subject of the nakshatras are 
Weber’s two treatises in German (Die Vedischen Nachrichten von den Nakshatra, 
and Ueber den Veda Kalender namens Jyotisha), published respectively in 1860 and 
1862, which do not appear to have been translated into English. Dr. Thibaut’s 
monograph on Mathematics, Astronomy and Astrology in the German Encyclopaedia 
of Ind».Aryan Research, and the late Sankara Balakrishna Dikshit’s- Bharatiya 
JyotishSastra or “ History of Indian Astronomy ” (published in Mahratti in 1896) 
are two other important works, dealing with nakshatras, which may be mentioned 
in this connexion as still awaiting translation into English. In Macdonnell and 
Keith’s Vedie Index, however, there are very guod summaries in English of nearly 
all that.is known at present about the ancient observations of nakshatras in 
vedic times. 


5. The Yuga of five years.—We have information from two or three ancient 
sources on the subject of the synodical system of the Vedanga Jyotisha. All of 
it comes to this, that once in a yuga of 5 years the sun and moon must return to 
the same position that they occupied at the beginning of the yuya, and that posi- 
tion is the beginning of nakshatra Dhanishtha and -Magha Sukla 1. . 

6. Difference between the sidereal and the tropical year.—We have to study 
with some care the meaning of the expressions ‘a year’ and ‘5 years” in this 
definition of a yuga. In the Vedanga Jyotisha period, the Hindus seem to have 
been acquainted with only one kind of year, viz., the tropical. The tropical year 
is not a difficult kind of year for ws to understand, since the Huropean year which 
we all observe, is a nearly perfect tropical year. ‘‘ Tropical year” means the 
kind of year which brings back the same seasons after the same number of days. 
At present the summer solstice, when the sun reaches his extreme limit in his 
northern course, falls on June 22; and we know that on June 22 we in India may 
expect rain every year and with the rain cultivation begins. Similarly, on Decem- 
ber 22, when the sun is in the winter solstice or at his southernmost limit, we 
know that it is the coldest part of the year, and. every year we expect the cold 
weather to return at that time and we are not disappointed. 


7. Now, we have in use in the Tamil country another kind of year, that is, 
one which begins at present on April 13 or 14, but which 50 years ago used to 
begin on April 11; and which 5000 years ago, if any reckoning had been then 
kept, would have begun on 15 February (3102 B.C.) page 2, paragraph 4 of text. 
This year which at present imperceptibly gets away further and further from the 
tropical year, is called a sidereal year, and its initial day moves so slowly because 
every year the difference hetween it and the tropical year is only a few minutes 
of time; about a ghatika. (See paper No. iiin this appendix — On luni-solar 
precessionin Indian Astronomy.) It naturally takes a long time for this défference 
to amount to a month or to two months. 


8. Naturally, also, it took a jong time for the ancient Hindus to understand 
the practical difference hetween the two kinds of years, and if we wish to enter 
into the details of ancient Indian chronology, it is necessary that we should realize 
clearly the consequences of the confusion in their minds. When Varahamihira 
says that in his time the return of the sun was from Punarvasu naksbatra or from 
Karkataka rasi, whereas of old the sun returned from the half of Aslesha nakshatra, 
and that this ancient observation was correct at that epoch, he gives us in fact a 
first glimpse of the effect of the precession of equinoxes, a phenomenon, however, 
as to which he himself was entirely in the dark. 


9. At present Vakshinayana, or the summer solstice, falls on June 22, 
and according to Table IV-C, Volume I of /ndian Kphemeris, the sun’s mean 
longitude on 22nd June 1316, or the 71st completed day of the Indian solar 
year, is 67°8 degrees or 681 degrees, if we include the equation. Now, 
since each nakshatra is 1831 degrees in extent, it follows that the sun’s 
nakshatra, when he has attained 67°8 degrees of longitude, is past the fifth 
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nakshatra and in the beginning of the sixth or Ardra nakshatra. It is a simple 
sum in arithmetic, that when the sun’s nakshatra at Dakshinayana was 
‘Aéleshardha or Sarpardha, i.e., the middle of Aslesha, his longitude must have 
been 1133 degrees (since the longitude of the commencement of Aslesha 
nakshatra is, by Eye-table s, page 156 supra, 106°, 40’ and its end 120°). 

| 10. Practical application of precessional chronologyw—We know from modern 
astronomy that the movement of the precession is 50” of an arc per annum 
to the west (see next paper in this appendix), or one degree for every 72 years. 
Accordingly, for the precession to have moved through an are corresponding to 
the interval between 1133 and 673 degrees, i.e, 45, degrees, it must have 
taken 45,4 x 72 = 547 x 6 = 3,282 years. Roughly, accordirg to this calcula- 
tion, the Vedanga Jyotisha observation must have been made 3,300 years before 
A.D. 1916, i.e., about 140 B.C. 


11. Limitations of precessional chronology.—Now, supposing we had no 
information from Varahamihira himself as to when he lived, but only knew from 
his works that at the summer solstice in his day the sun was at 90) degrees and in 
Punarvasu nakshatra, whereas vow he is in Ardra nakshatra and in 68 degrees 
longitude, we might argue that the difference between these longitudes, ie., 
22 degrees, multiplied by 72, i1.e., 1584, would give us the number of years before 
A.D. 1916, when Varahamihira lived. ‘The result would be A.D. 882, or circa 
A.D. 300, whereas Varahamihira actually wrote about A.D. 550. Allowing the 
same proportion of error for previous epochs, tke antiquity of the Vedanga 
Jyotisha observation, noted above in paragraph 10, may also have to be reduced by 
2597/1620, i.e., 2;; in other words, from 3,300 years to 2,792 years before now, i.e., 
from B.C. 1400 to B.C. 859. Using the precessional factor of modern astronomy, 
one degree for 72 years, Mr. Tilak in his Orion, and Professor Jacobi in an article 
first published in a German scientific journal and reproduced in the Indian Antiquary 
for 1894 (page 158), simultaneously declared that. the Vedanga Jyotisha preceded 
Varahamihira’s time by 1896 years, and that there was a still earlier period when 
correct astronomic observations had been made in India, and that was when the 
Vernal Equinox was in Mrigagira nakshatra, longitude 53°, 20’, instead of in 
Aévini, 0° longitude, as in Varahamihira’s time, and that that epoch must have 
preceded Varahamihira’s own epoch by 533 xX 72 = 160 x 24=38,960 years, i.e., 
that the observation was made, and the Veda in which it is supposed to be 
alluded to, was composed (not written, because writing came long after), about 
B.C. 3500, i.¢e., 5,400 years before now. ‘This period also may have to be cut 
down by 2/13, 5,400 years being reduced to the tune of 900 or 1,000 vears, and 
the vedic antiquity brought down from B.C. 3500 to the region of B.C. 2500. 
The latter date more nearly approximates what we might call the philologist’s 
vedic period (according to Max Muller, Weber, Macdonnell’s Ind. Lit., 1909, 
page 11, etc.), as distinguished from the astronomers’ vedic period. 


12. In the controversy which raged in the pages of the Indian Antiquary 
round the speculations of Messrs. Jacobi and Tilak referred to above, it does not 
seem to have been noticed that what we have called precessional chronology or the 
system of reckoning past years at the rate of 72 years to a degree of precession is 
apt to fail under certain conditions. We said, in paragraph 9 above, that if at the 
present day we tried to make a statement like what the author of the Vedanga 
Jyotisha and Varal amihira respectively made regarding the date of return of the 
sun to the south in his annual course, we should say, following our principal guide 
in these matters, the Sirya siddhanta, that the sun returned on June 22 when his 
mean longitude was 67°38 degrees. We would make the statement that the sun 
returned southwards on June 22 by observing the solstice with our own eyes, 
whereas we would make tke statement that his longitwie then was 67°3 degrees by 
calculating it from the first day of the Indian solar year 1916 A.D. (April 12-7605) 
when the sun, according to Strya siddhanta, attained 0° true sidereal longitude. 
But we know from paragraph 217 of the text (page 90) that owing to the sidereal 
error of Indian astronomy, the true sidereal longitude of the sun on April 12, 
A.D. 1916 (if by true sidereal longitude we understand the state of things which 
existed circa A.D. 530) was 84 degreos and not 0°. Now tho precession moves 
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34 degrees in 12 x 72 =240 years: and that is why we made a mistake of 
nearly 240 years when we attempted in paragraph 11 to calculate Varahamihira’s 
date by means of precessional chronology. And a similar mistake of greater or 
less magnitude, in proportion to the actual sidereal error, is likely to underlie all 
statements made by writers, ancient or modern, as to the sun’s mean longitude, or, 
which is the same thing, the sun’s nakshatra, at the time of the summer or of the - 
winter solstice. We have to realize that the sun’s solstice may be found from” 
direct observation, but the sun’s nakshatra would generally be determined by 
calculation from the day in the year when the sun is assumed to have reached 
0 degree true or mean longitude, and that any error in that day would affect the 
results of precessional chronology. 

13, The fundamental notion of the Vedanga Jyotisha is that the Sun at winter 
solstice should be at Dhanishtha nakshatra, at the beginning thereof, and at the 
summer solstice he should have reached the middle of Sarpa or ASlesha nakshatra. 
The Vedaiga Jyotisha or rather Garga Samhita, which embodies the same ideas ~ 
but in plainer language lays down as follows :— : 


Garga’s Scheme of the Calendar (Dikshit). 


Uttarayana = Winter solstice. Dakshina yana = Summer solstice. 


| 


Month and ‘Sun’s | Moon’s | Month and Sun’s Moon's 
thithi, nakshatra. nakshatra. | thithi, nakshatra, naksbatra, 
: Eo a | s4 
1, Samvatsara ...| Magha 6 1 | Dhanishtha ... Hokenishpnk ... | Srav. 6 7,..|$Aélesh& ... | Chitra, 
2. Parivatsara aks 3 18 Pe .. | Ardra ALS 55 8 b intl PB Bhadra- 
pada. 
3. Idavatsara oe Ae: ce { -|Anurédha ...| ,, 8 1... pa .» | Aslesha, 
4, Anuvatsara wa Fee A eho a «| ASvini 53 bed. Seat SSeS w» | P, Ashadha, — 
5. Idvatsara ee feishs Sse i ... | Utt. Phalguni.|} ,, b.10... » -* ve | Rohini. 


ae eine et ee eee Se 


14, Dr. J. Burazss in his “Votes on Hindu Astronomy” (J.R.A.8. 1893), after 
making the observation that “the figures give, for the moon’s sidereal revolution 
27°313433 days and for the synodical month 29°516129 days,” notes that for every 
19 years the synodical months according to the Vedanga Jyotisha must be in defect 
by 3°399 days, while the sidereal months would be in defect by 2°098 days and the 
solar years themselves would be in excess by 14°084 days. Dr. Burgess concludes 
that the Vedanga Jyotisha betrays a ‘primitive and rough method of observation.” 
Similar remarks occur in the Vedic Indea of Messrs. Macdonnell and Keith. 

15. Mr. Dikshit (page 89) quotes the following from Garga Samhita :— 

yada nivartate apraptah Sravishtham Uttarayané, 
aslesham dakshine (a) praptah tadé vidyan mahadbhayam. 

‘«‘ When the sun turns back without having attained Sravishthdé in his north- 
ward journey, or without having attained Aslesh@ in his southward journey, then 
know that there will be a great disaster.” 
| Clearly, in Varahamihira’s time, according to his own statement (para- 
graph 1 supra), the sun was so far from having attained Sravishtha and Aslesha at 
his winter and summer solstices respectively, that the solstitial turning took place 
fully 23-20° before Sravishthi and Aéleshardha. Evidently, therefore, the above 
passage in Garga, if Garga was a real author, must have been composed at a time 
when the Sun was still visiting Dhanishtha and ASlesha at the two solstices and 
before there was any likelihood of his turning back without visiting them. At the 
same time, the passage indicates that this contingency was feared in Garga’s time 
either because something similar had happened before, that is, the Sun had, in 
‘still more ancient times, been in the habit of visiting the nakshatra Satabhishaj or 
Pirva Bhadrapada before turning north, but a change had taken place in this 
respect which change had been marked by great disaster ; or because the change 
or tendency to change had already begun to operate. A third inference may with 
some certainty be drawn from the passage, namely, that there was not even a 
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suspicion that the gradual shrinking of the Sun’s path was in the order of nature; 


in other words, we may infer that the nature and effect of the precession of 
equinoxes was not then perceived. 


_ 16. We know that the Vedanga Jyotisha was still the current system at the 
time of Kautilya’s Arthasdstra which seems to have been composed about 300 B.C. ; 
but at that time the Sun’s solstices must have been at points which, by modern 
calculation, could have been only 11 degrees to the east of their positions in 
Varahamihira’s time; that is, already by 300 B.C. there was no sign of the Sun 
entering either ASlesha or Dhanishtha nakshatra at the solstices. The time when 
the abortive return of the Sun became first noticeable must have been when his 
solstices were about 20 degrees to the east of where they were in Varahamihira’s 
time, i.e., 20x 72=1,440 years before his time, or about 900 B.C., provided (as 
observed in paragraph 12 supra) there was no sidereal error. At that time the sun 
at summer solstice would have just fallen short of ASlesha and would have turned 
south at 110 degrees instead of at 113 degrees (the middle of Aslesha) ; and he 
would have turned northward at 290 degrees, instead of at 293°, 20’ (Dhanishtha) at 
winter solstice, i.e., 8 degrees short of (Dhanishtha) or Sravishtha. We may hence 
infer that the Vedanga Jyotisha must have been current before 900 B.C. (pro- 
vided always there was no sidereal error), and that it continued to be current 
almost till Varahamihira’s time. If there was a sidereal error of the same sign 
and quantity as the modern sidereal error (‘002361 degree per annum, vide page 90 
of text), then the date 900 B.C. would have to be made proportionately later. 


17. If, to be on the safe side, we suppose the Vedanga Jyotisha was current 
for even 600 years before the Christian era how did it happen that the primitive 
and rough method adverted to by Dr. Burgess (vide paragraph 14 supra) did not 
land its followers in confusion and disaster? Since, as he points out, after 19 
years, tithis under the Vedanga Jyotisha must occur 3? days late, it must follow 
that after 19 years people would either have kept new-moon day when a moon 3 
days old was shining in the sky or have given up the Vedanga yotisha altogether. 
Again it is probably unheard of that any people, however primitive, who foliow 
the lunar calendar, would be so regardless of lunar phases as to keep full-moon 
when the moon was in the fourth day of her waning. 


18. In handling such asystem as the Veddiga Jyotisha, we must first of all 
assume, aS an axiom, that no material deviation from the actual recurrence of 
tithis and nakshatras was contemplated under it: otherwise, the whole scheme 
was bound to collapse in 20 years. The scheme was intended to be worked in 
such a way that once in 5 years Magha Sukla 1 should coincide with “ moon in 
Dhanishtha nakshatra ” and “Sun in Dhanishtha nakshatra”’ at the time of Utta- 
rayana. Such schemes in substance are found all over the world. A scheme of 
this description is called a tved lunar calendar ; i.e., a lunar calendar so constructed 
that it may periodically fall into line with the solar year. The Jews and the 
Greeks, among ancient nations of whose calendars we have precise information, 
had each of them a tied lunar calendar, but without the special Indian detail of 
nakshatras. In all such calendars the essential thing 1s that the recurrence of 
lunar tithis, as we call them in India, or lunar phases as they are called in Greek, 
should correspond to actual fact; and in India, under the Vedanga Jyotisha as 
well as under the later Sirya siddhanta, which we now observe, there is another 
tie, that of the nakshatras whose actual recurrence also the calendar should 
faithfully represent. Such a calendar is subject to a very ready and natural test, 
because the scheme of tithis can be tested every fortnight by comparison with 
the full moon and the new moon: there may be an error of a single day, the first 
phasis or appearance of the moon after she has become new being for instance 
declared by the calendar a day too late or a day too early, but the error would 
never be permitted to exceed a single day, and would be rectified by dropping a 
tithi in the count, which we now call a kshaya tithi, or by adding a day to the lunar 
month, making it consist of 30 instead of 29 tithis. The advantage of the Indian 
nakshatra system is that it provides a safeguard and a remedy against an error of 
even a single day which might occur, as just shown, under a pure tithi system. The 
moon overs a whole nakshatra space of 133 degrees in the heavens in the course 
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of a single day; and if the calendar shows her to be in a nakshatra different from 
that which she actually occupies, we do not want to wait until new moon or 
until full moon to discover the error, and could rectify it at once by dropping a 
nakshatra or by prolonging the duration of a nakshatra. 


19. The only difference between such a system and the present Sirya 
siddhanta system is that under the latter the computation is so perfect that ~ 
agreement between lunar phases or tithis and the daily lunar motion among the 
nakshatras is secured without the need of adjusting it from month to month by 
ocular observation, pratyuksha parikshanaih. But supposing an adjustment was 
necessary under the Vedanga Jyotisha, it was -effected without any practical — 
trouble and the calendar was effectually safeguarded from error just as it is under 
the present system. Such adjustments in the Jewish and Muhammadan calendars 
are effected by a kind of judicial process, upon the ocular testimony of persons 
who declare on oath that they have seen the first crescent or lanar phasis on a 
particular evening (see Text, page 70, paragraph 163). 

20. The same remark applies to the connected solar calendar of the Vedanga 
Jyotisha, though here the correction may have had. to be deferred for a longer 
period ; out here again, in the long run, there could have been no material devia- 
tion from solar phenomena. ‘Ihe ancient Indians of the Vedaaga Jyvtisha period 
kept two distinct reckcnings of the sun’s motion, although they were unconscious 
of the distinction, They noticed the four principal stages of the sun’s motion, 
the summer and winter solstices (dakshinayana and uttarayana) and the two 
equinoxes (vernal and autumnal, called Vishu), especially the solstices, and they 
also noticed the nakshatra occupied by the sun from fortnight to fortnight, just 
as they noticed the nakshatra occupied by ths moon from day to day, and the 
paksha or half lunar month from fortnight to fortnight. The sun moves through 
a uakshatra space in 13°523014 days, according to modern European astronomy, 
and in 13°528102 days according to the second Sirya siddhanta. Although we 
cannot visibly see the sun ovcupying a particular nakshatra space by day, we 
know from the nakshatra coming to the zenith at midnight that the sun must then 
be in a nakshatra 180 degrees removed from the zenith nakshatra ; so that, if we 
have previously mapped out the ecliptic into 27 nakshatra spaces (whether equal 
or unequal does not matter for our present purpose), we should know, from the 
zenith nakshatra at miduight, what nakshatra the sun was in at that moment; and 
since the nakshatra space or any part of it can occupy the zenith for only 183 
days, it follows that an error in the calendar regarding the sun’s position among 
the nakshatras can be detected after 134 days, in any case after 27 days, or after 
the sun has done two nakshatra spaces. We have an illustration of this method 
of observation in the Tamil anthology, Purandairu (selection No, 229), which 
says that the nakshatra Parva Phalgani (long. 133°0°) was on a particular day 
declining from the zenith at midnight, which means that the sun was then past 
133°-+180°=313° longitude, in other words, that it was then solar Panguni- 
Kumbha month. 


21. We may say a word about the tied lunar year, as now observed in India. 
Neglecting for the moment the solar year and solar months observed in the Tamil 
country, what takes place over the rest of India, is this. The lunar year is tied to 
the solar year, but it 1s tied loosely, that is, in such a way that the lunar year may 
begin from 1 to 29 days before the solar year, but it must begin before the solar 
year and within one month befure the commencement of the solar year. 


22. Similarly, although the Vedanga Jyotisha says that 5 years should consist 
of 1,830 days, or 02 synodical months, or 61 sidereal months, it did not mean that 
any extensive deviations from the actual solar and Janar phenomena should 
be permitted for the sake of the 1,830 days. What actually took place under the 
Vedanga Jyotisha may be ascertained by studying the actual decursus of solar and 
lunar phenomena under such a system over a long series of years. 


_ 28. Tables A and B giving this information for periods of 5,30, 35, 160, 315, 
480 and 540 years are appended below. The figures for the first 30 years are simply 


those for the years A.D. 1897 to A.D, 1927 extracted from “ Indian Ephemeris, 
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A.D, 1800 to A.D. 2000.” It will be seen that on 2nd February 1897, the first year 
of the first cycle of five years began, as required by the Vedanga Jyotisha, on 
Magha sukla 1 with the sun and the moon in nakshatra Dhanishtha. Every year, 
up to and exclusive of 1926, contains 365, 356 or 367 days, so that by the end of 
29 years the sun at winter solstice has advanced 29 days from the point whence 
he started in 1837. In the last year-1926 if, as usual at the end of every cycle, 
an adhika month were inserted, the sun would be found to have passed from 
Dhanishtha into Satabhishaj and from Satabhishaj into Pirva Bhadrapada. If, 
on the other hand, the usual adhika month was not added at the end of the sixth 
yuga of five years, a new yuga would bezin on 8 February 1927, Magha éukla 1, 
when the moon was in Dhanishthé and the sun’s longitude at sunset would be 
292 degrees, that is, practically, the beginning of Dhanishtha. Seving that the 
indispensable rule was to begin a new cycle on Magha Sukla 1 with the sun and 
moon in Dhanishtha nakshatra, and it was not and could not be an indispensable 
rule to have 366 days to a year, this course would have suggested itself to the 
astronomers and almanac framers of the day automatically in any period of 80 
years or six yugas under the Vedanga Jyotisha; by “ automatically” we mean, 
quite naturally, and without deliberately infringing any of the rules of the 
Vedaiga Jyotisha, In this sense we need not call the procedure a correction, 
because a correction is a deliberate innovation. Our illustration in Table A, page 
14, applied to a 30-year period, shuws that the rule about reckoning 366 days to a 
solar year has to be subordinated in practice to the rule about beginning every 
new cycle with Magha gukla 1 when the sun and moon should both be in Dha- 
nishtha. A glance at the Jidian Mphemeris for the 30 years A.D. 1897 to A.D. 
1927 (Table A, pages 404-55 below) will show that even during the course of the 
30 years the yvar is occasionally one of 365 days and sometimes 367,anad we should 
realize that in the Indian calendar at all times, including our own, the length 
of the year, whether lunar or solar, cannot be restricted to a certain number of 
integral days. We are accustomed now-a-days to the Huropean calendar which 
is tied fast to the New Style, just as it was tied fast for 1,600 years before to the 
Julian or Old Style, while its months January to December are very loose; in fact 
the months correspond only roughly to the passage of the sun through each 
successive sign of the zodiac, or for the matter, of that, through the successive 
constellations of the zodiac. ‘The sun enters the signs about the 21st of each 
month and the constel/ations at the present time about the 15th of each month, but 
the European system of solar months represents neither the entry of the sun into 
the signs of the zodiac, nor his entry into the successive constellations of the 
zodiac or naksbatras. 


24. The Sirya siddhanta system at present observed all over the country 
and the Vedanga Jyotisha, which preceded the Strya siddhanta and which 
appears to have been observed for an equally long time, and over an equally large 
extent of country, both lay stress on the precise ascertainment of the days of new 
moon and full moon and of the intermediate tithis or stages, and they also lay 
stress on the nakshatra which the moon occupies each day. They do not, and 
could not, play fast and loose with the moon’s phases and the moon's nakshatras. 
They do not seem to have been, or to be, equally precise about the number of 
integral days to be reckoned to a year. The Sirya siddhanta only stipulates that 
the lunar year shall begin within 29} days before the Mésha sankranti, while 
the Vedaiga Jyotisha stipulated that the year should begin at uttarayana, 1e., 
at or after winter solstice when the sun should have at least reached Dhauishtha 
nakshatra. 

25. A period of 15 years would have been enough to show the calendar makers 
under the Vedaaya Jyotisha that after that period, i.e., after only three yugas of 
five years each, the sun would be 13 or 14 days past Dhanishthaé when he reached 
winter solstice. Itis an inevitable postulute under a scheme like that of the 
Vedainga Jyotisha where so many coincidences are necessary for a ee os 
years, viz, (1) Magha §ukla 1, (2) Moon in Dhanishtha, (5) Sun in Dhanis t a, vr 
(4) Sun in winter solatice, that some of the mutual concomitants must be regar : 
as indispensable and the others must be treated somewhat. loosely, That the 
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moon should be in Dhanishtha and that the day or tithi should be Magha éukla 1, 
were no doubt regarded as indispensable items, and in fact the length of a cycle 
was fixed at 1,830 days with full knowledge that that was the whole number of 
days constituting 62 synodical and 67 sidereal months, respectively (1,830°896 days 
and 1,880°552 days), and with equally full knowledge that it did not correctly 
represent five tropical years, that is, five returns of the sun to the same solstice. 
A tropical year, according to modern astronomy, consists of 365°2422408 days. _ 
Five such years would be completed in 1826°211204 days, that is, 43 days short 
of the period necessary for the completion of 62 synodical months. We might at 
first think it strange that the framers of the Vedaiga Jyotisha calendar should 
have been so ignorant or so careless as to perpetrate an error of 43 days for every 
five years, or nearly one day for every year, and this is what Dr, Burgess and 
other writers on the subject have assumed. But the error is so palpable that we 
are driven to conclude that there was some explanation which is not on the 
surface. We shall find a satisfactory explanation if we view the matter from a 
practical standpoint. For their purpose, it was necessary to observe the return 
of new moons and full moons and it was also necessary to observe the inter- 
mediate tithis and nakshatras of the moon very strictly. By ‘ strictly,” we do 
not mean that they allowed for the moon’s anomaly, which at that time they seem 
to have been unaware of, but they evidently saw to it that the calendar brought 
out the mean tithis and mean nakshatras correctly. Accuracy in these respects 
was sufficiently assured by a cycle of 62 lunar synodical months and 67 lunar 
sidereal months. Au excess of one day per annum in the solar year meant the 
movement of the sun through one nakshatra space in excess of 360 degrees once 
in 154 years and in 80 years the excess would be two nakshatra spaces. We 
must assume, though we are not so told, that a system which was current for at 
least 1,000 years made some provision to guard against an error of two nakshatra 
spaces in the sun’s position accumulating after barely 30 years. 


26. The Vedanga Jyotisha scheme supposes the insertion of an adhika or 
intercalary lunar month in the middle of the third year and at the end of the fifth 
year of every yuga. This intercalation was necessary, since otherwise the sun 
would ‘not reach at the end of the first five lunar years of 12-lunar months each, 
the nakshatra whence he started. But if at the end of six yugas or 30 years the 
sun was already in the nakshatra from which he had started at the beginning of 
the first yuga without the need of intercalating a lunar month, then obviously it 
was not necessary to iatercalate the second adhika month at the end of that 
yuga. The principle, now observed under the Sirya siddhianta, of inserting an 
adhika month only when necessary to bring the sun to his expected nakshatra must 
have been observed at least to this extent under the Vedanga Jyotisha. 

30 true tropical years (modern) = 10,957°27 days. 
30 true sidereal years (modern) = 10,957°69 days. 
371 synodical months (6 x 62 less 1) = 10,955°85 days. 


At the end of this latter period the sun would be 1:84 days short of the 
nakshatra from which he had started on his first yuga. In five cycles of 30 
years each or 150 years, the sun would be 5X1‘84 = 9-2 days short of the 
nakshatra from which he is assumed to start at the beginning of each five year 
period. This deficiency would be made up, however, at the end of two more 
yugas of five years each when the sun would have been 2 x 4°64=9:28 days further 
on his nakshatra-path than he had been at the beginning of the yuga following 
150 years. , 


27. The net result, as we may see more precisely from the printed Table B, 
page 456 below, was that the Vedanga Jyotisha year, by the natural and spontane- ~ 
ous device of dropping the adhika month when it was not required, that is, at least 
once in 30 years, could, after 160 years, be converted in practice into a true 
modern sidereal year, not differing from the latter up to four decimal places. 


25. Comparison with the Julian and Gregorian Calendars,—The Julian calendar, 
as modified by Pope Gregory XIII, established a standard of accuracy by counting 
365 days to a year, and making the requisite periodical adjustments by (1) adding an 
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extra day for every four years, and (2) dropping these extra days three times in 
the course of 400 years. The Vedanga Jyotisha attained the same end by treat- 
ing every year as a year of 366 days and making the necessary adjustments once 
in 30 and once in 480 years. In the case of the Julian and Gregorian calendars, 
the reforms had to be carried out by statute, or by papal bull; in the case of the 
Vedanga Jyotisha the reform operated in virtue of the very necessities of the case, 
viz., the necessity of bringing the sun up to Dhanishtha nakshatra (once in 480 
years) and the necessity of bringing him back to nakshatra Dhanishtha once in 
30 years. 


29. It thus happens that 30 years’ and 160 years’ cycles are also nearly perfect 
cycles of nakshatra or sidereal months under the Vedanga Jyotisha system. 
For, the 30-year period or 371 synodical months, or 10,955°85 days comprise 
401 complete sidereal months less ‘14 of a day—see printed Table A (page 455) ; 
while the 160-year period or 58,441°03 days contain 6,417 siderea] months less -02 
of aday. This shows tlrat at the end of the periods in question the moon as well 
as the sun would enter its original nakshatra, Dhanishtha. 


30. We have made the calculation on the assumption that the correct modern 
or Strya siddhanta periods for the synodical month and sidereal month were 
observed under the Vedanga Jyotisha, and we are justified in doing this, because 
the Vedanga calendar had continually in sight the lunar phases and the nakshatras 
of both sun and moon. It might go wrong occasionally by a tithi or a nakshatra, 
but it would be set right at once by comparison with the heavens. 


31. It is otherwise with the Vedanga tropical year, because the Vedanga 
Jyotisha astronomer had not the same opportunity and the same practice of 
frequently setting right his calendar with reference to the sun’s nakshatra. There 
was nothing absolutely to prevent his doing so, because he could ascertain the 
sun’s nakshatra by watching the nakshatra which came to the zenith at midnight 
(see paragraph 20 supra), but if he made a correction in the sun’s nakshatra 
before a synodical or sidereal month became complete, the sun’s movements 
would cease to keep pace with those of the moon, and the jyotishya (or astronomer) 
ran the risk of disturbing the daily lunar reckoning which in his estimation was 
of far more importance than the solar reckoning. Therefore, before making a 
correction in the solar reckoning, he would wait until the lunar reckoning was 
brought up by at least one complete circuit. We saw above that he probably 
adopted this plan once in 30 years. He may have effected the correction at other 
times, but the point is that whatever corrections were effected would be reducible to 
this standard. 


32.. This leads us to the second reflection. If after 160 years, and by virtue 
of corrections made every 30 years, the Vedahga Jyotisha year was brought to the 
saine standard of accuracy as a modern sidereal year, whereas what that system 
was in search of, though unconsciously, was a tropico-sidereal year, then like the 
Julian year, the Jyotisha year also needed a Gregorian reform. Precisely so: 
but before we mention the reform, it will be instructive, and it will serve to test 
our knowledge of first principles, to realize what exactly were the difficulties 
which confronted the Vedanga Jyotisha astronomers after 480 years. 

33. In the first year after the lapse of 160 years, the sun and moon had to be 
in nakshatra Dhanishtha at uttarayana or winter solstice. We have seen that 
after 160 such years as we have supposed, the moon would exactly reach nakshatra 
Dhanishtha. For the sun to reach exactly Dhanishtha as in year 0, it would take 
by modern astronomy, 160 x 365°236354 = 58,441-02 days. 

For the sun to reach exactly uttarayana, it would take 160 tropical years 
(modern) = 160 x 365°2422408 = 58,438°76 days. 

We saw above that the cycle of 160 luni-solar Vedanga years would be 
completed in 58,441°03 days. 

Difference between 160 Vedanga years and 160 true tropical years, 2°26 
days. 

Taiscanse between 160 Vedanga years and 160 true sidereal years, ‘01 day 
or 15 minutes of time. 
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That is, after 160 years, the Vedanga Jyotisha astronomer would announce 
the sun as entering nakshatra Dhanishtha on the exact day on which this entry 
would take place according to modern astronomy, with a difference of only 15 
minutes of time, and he would be thinking of proclaiming the advent of uttarayana 
or winter solstice at the same moment when, however, the sun would have 
turned back from the solstice and have done 23} days on his northward journey, 
instead of merely starting just then on that journey, as prescribed in the Vedatiga 
scheme. If he noticed the latter phenomenon, namely, the acceleration of the 
solstice, for really it was such, the jyotishya or astronomer would have become 
aware that the sun had done that which Garga had predicted would be the 
forerunner of disaster (page 446, paragraph 14 supra), viz., he had turned on his 
northward journey 23 days before reaching Dhanishtha. After 12 times 160 years, 
or 1,920 years, the divergence between the nakshatra and the solstice and the 
probability of impending disaster would become quite patent, because by then the 
sun would have turned back from the solstice some 27 days before either Magha 
Sukla 1, or the official uttarayana was announced, although the official almanac 
would correctly represent the sun as having just reached Dhanishtha. The error 
was corrected in Varahamihira’s home by finally abandoning the solstitial or tropi- 
cal year for purposes of civil reckoning and adopting the sidereal year instead. It 
will be shown in the next paper that this change of practice must have been 
adopted with reference to A.D. 532 as an epoch or new starting point. 


34. We might similarly compare the state of things under the Vedanga 
Jyotisha after 30 years. ; 
The sun's return to winter solstice would be accomplished in 39 tropical © 
years = 1(),957°267 days. 
380 trae sidereal years which would bring back the sun to nakshatra 
Dhanisbtha = 10,957-691 days. 
Difference, °42 of a day. 
30 Vedanga Jyotisha years or 371 synodical months (vide paragraph 
26 supra) which were expected to bring back winter solstice and nakshatra 
Dhanishtha, according to Jyotisha reckoning, would take 10,955°85 days. 


* 85. We are now in a position to understand the statements made by Varaha- 
mihira ion regard to Vedanga Jyotisha. He says that in his time the sun’s 
longitude at summer solstice was in the Karkataka rasi (90 degrees) while his 
longitude at winter solstice was in Makara ragi (270 degrees) ; that formerly the 
solstices were in the middle of Aélesha (113 degrees, 20 minutes), and the 
beginning of Dhanishtha (290 degrees, 20 minutes), and that these positions were 
correct at that time. It is inferrible from this passage that though the Vedanga 
Jyotisha still assigned the same longitudes as before (Aéleshardha and Dhanish- 
thadi) to the sun at the two solstices, these positions were no longer correct, 
in Varahamihira’s time “as any one might ses with his own eyes” (pratyaksha 
parikshanaih). | 

36. We have seen that taking a long period of 160 years the Vedanga 
Jyotisha was probably correct as to the length of the sidereal year, the 
length of the synodical month and the length of the sidereal month, in 
other words, that when it said that a yuga of 5 years should begin with 
Magha Sukla 1 at the winter solstice, with the sun and moon in nakshatra Dhanish- 
tha, all these items, except as to the solstice, came out quite correct once in 160 
years, and that in the opinion of Varahamihira, the solstice was also correctly 
recorded by the Vedinga Jyotishaut one time. What that time was would not be 
a matter involved in doubt if we knew for certain that the equinox had moved 
through un arc equal to the interval between the beginning of Dhanishtha 
(293° 20’) and the beginning of Makara (270 degrees), or which is the same thing, 
and which we also hold on the authority of Varibamihira, between the half of 
ASlesha (118° 20’) and the beginning of Karkataka raéi (90 degrees). Applying 
these intervals to the summer solstices, we may infer that when Varahamihira 
says the sun turned southin his time from Punarvasn nakehatra (80° to 
93° 20°) he means that in his day the summer solstice was at 90 degrees of the sun’s 
longitude, i.e,, in the last quarter or pida of Punarvasu; first, because anything 
before 90 degrees would not be in Karkataka raéi, where also he says the sun was 
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at summer solstice in his time, and secondly because 90 degrees is the result of 
deducting 23° 20’ from ASleshardha, 113° 20’, the position in Vedanga Jyotisha. 
But supposing the solstices in Varahamihira’s time were at 98 degrees and 278 
degrees, respectively, and these more ancient solstices, i.e., those under the Vedanga 
Jyotisha were at 118° 20’, and 293° 20’, respectively ; the statements made by 
Varahamihira would still be strictly correct, although we cannot but observe that 
a longitude of 93 degrees would be correctly described by a lay observer as being 
in Pushya rather than in Punarvasu nakshatra. 


37, Supposing, for argument’s sake, that we took the full 23° 20’ to be 
the movement of precession between the two epochs, that would not be accounted 
for except by conceding an interval of 1,680 years between Varahamihira and the 
Vedanga Jyotisha. We may Cetermine Varahamihira’s epoch for our purposes 
as being A.D. 532 (See paper ii in this appendix, page 458, paragraph 7) according 
to Stirya siddhanta methods, and we may do so on considerations independent of 
Varahamihira’s own statements, though his statements present no serious diver- 
gence from our determination. If so, the period of the Vedanga .Jyotisha observa- 
tion may be safely taken as not later than A.D. 1680 minus 531 = 1149 B.C., 
provided, as before, there was no sidereal eiror in the Vedanga Jyotisha calcula- 
tion of the sun’s mean longitude. 


3%. The statement about the winter solstice being in Magha lunar month 
occurs in several ancient works. . 
VEDANGA JYOTISHA: verse 74. 


Prapadyete Sravishthadau siryacandramasa vudak 
sarpardhe dakshinarkastu magha Sravanayoh sada. 

i.e., ‘* Uttarayanam takes place when sun and moon join in Sravishtha at 
the beginning of Magha. In Sravana month at the half of Aslesha the sun has 
his dakshinayana.” 

GarGasamHita (quoted by Dikshit) verses 4, 0. 

yada maghasya suklasya pratipadi uttarayanam 
sahodayam Sravishthabhih somarkau pratipadyatah 
tadatra nabhasah Sukla saptamyam dakshinayanam 
sarparddhe krute yuktim chitrayamcha nisakare 

* When sun and moon join in Sravishtha or Sukla 1 of Magha, it is utta- 
rayana, and then dakshinayana is on Sukla 7 of Sravana mouth, when the sun is 
the middle of Aslesha and moon is in Chitra nakshatra.” 


Baudhayana Srauta Satra (cited by Mr. Shamasastriin his Gavamayana). 
maghe masi dhanishthabhih uttarenaiti bhanuman 
ardhasleshasravanasya dakshine upanivartate 


‘In the month of Magha the sun goes north with the asterism Dhanishthas ; 
in the month of Sravana he returns south in the middle of the asterism ASlesha.” 


39. Probably the earliest reference to the fact that the winter solstice coin- 
cided with Magha sakla 1 is that in the Kaushitaka Brahmana (quoted from 
Weber in Mucilonnell and Keith’s Vedic Index) which says that the solstice falls 
Maghasya amavasyayam. 

Probably again the latest reference to the Vedanga Jyotisha arrangement is 
- to be found in Kautilya’s Avthasasira, whose date has been placed by Dr. Fleet 
as well as by Mr. K. V. Rangaswami Ayyangar about 300 B.C. Inthe Artha- 
Sastra the remark is made that the seasons from Sisira (Magha and Phaiguna) are 
uttarayana, and those from varsha (Sravana and Proshthapada) are dakshinayana. 
Surely in 300 B.C. the winter solstice was not.in tae same nakshatra on Magha 
éukla 1 as it had been in 1100 B.O.; but here again, if we reflect carefully on the 
jndian practice when speaking of the calendar, we shall be convinced that the 
retention in the Arthasastra of the ancient solstitial coincidence was not unjustifi- 
able. 

40. To the Indian still, as in the Vedanga Jyotisha period, the essential 
thing is the lunar month and tithi and thé moon’s nakshatra. During the 
currency of the. Vedanga J yotisha, there was a further preoccupation, that the 
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sun’s uttarayana should uot occur before he had reached Dhanishtha nakshatra. 
That uttaravana was announced late, i.e., a few days after the sun had turned 
north, provided he had reached nakshatra Uhanishtha, was a matter of little conse- 
quence. It is outraging the common sense of the people who constructed the 
Jyotisha to suppose that they did not know that in a 5 year period of 1830 days 
and 366 days toa year, the sun would not be entering into uttarayana on the same. 
day each year, but must enter it a day earlier each year. Moreover, “ uttarayana” 
means the northward journey of the sun and not merely his entry on the north- 
ward journey ; and provided the sun and the moon had reached their respective 
nakshatras at or before the commencement of the year, it did not matter if utta- 
rayana in the sense of the entry into uttarayana, was some days past. 


41. We can account for a year of 466 days only on the supposition that a 
correction was made, though at long intervals, and we have seen that on the 
principles of the calendar, a correction would naturally suggest itself. 
once at the end of every 30 years and again at the end of every 480 years. 
It may be that the first correction was made at the end of 35 or 40 years 
and the second correction at the end of 510 or 540 years. For Indian purposes, 
a correct sidereal year is, and was probably at all times, not excluding the 
vedic period, more useful than a correct tropical year. That it should have 
been so even during the period when a tropical calendar was in use may 
appear surprising, but the Vedic and Vedanga Jyotisha calendars were not 
tropical but tropico-sidereal. A strictly tropical calendar would very soon 
necessitate a deviation from the scheme of nakshatras for the different avanas 
in the different years of a yuga: Hindu usage abhorred any such deviation. 
Why they abhorred it is another question. Varahamihira says in his Brihat- 
samhita that if the sun shonld turn north without reaching Dhanishtha it 
portends disaster to people in the north and if he turns south without reaching 
the half of ASlesha, he portends disaster to those in the soath. This statement 
seems to establish 1) that the solstice had at. some previous time actually got 
away from its then nakshatra and that the Vedanga Jyotisha then made a last 
endeavour to tie the solstitial sun firmly to the nakshatra Dhanishtha; (2) tkat 
men in those days did not, as we do now, expect the precession to move definitely 
at a certain pace every year, but that at long intervals of years they woke up 
dimly to the discovery that the solstices had got away somehow and unaccount- 
ably from their fast friends the nakshatras; (3) that a divergence of a solstice 
from its nakshatra was noticed only when the nakshatra was not reached, not 
when the nakshatra having been reached, uttarayana was kept for civic and 
religious purposes a few days or even whole weeks late. 


THE VEDANGA JYOTISHA CALENDAR—TABLE A. 


Annuary for 30 years applied to the years A.D. 1897—A.D. 1927. 


Garga’s Scheme of the Calendar (Dikshit). 


en ee a 


Uttara yana = Winter solstice. Dakshiniyana = Summer solstice. 
Month and Sun’s Moon’s Month and Sun’s Moon’s 
tithi. nakshatra. nakshatra. tithi, nakshatra. nakshatra. 
i, Samvateara ...| Magha 6 1./ Dhanishtha. | Dhanishtha. Sriv.s 7. } Aslesha, Chitra. 
2. Parivatsara... ie Be Ay 55 Ardra, » 4 ee si PB, Bhadra- 
| > da 
8. Idavatsara ye SO: 3 Anuradha. 9) Se #4 Adiesha. 
4. Anuvataara «| ,, 6. 7: 3 | Aévint. » ee e P. Ashadha. 
5. Idvatsara ‘ee | Dee ary Utt. Phaiguni. 3 ae e Rohini. 
‘a 3 A.D. 1897 February 2 Magha Sukla 1, Moon in Dhan. Sun in Dhanishtha. 
{. (2) ADD. 1808°° 5 555 8 he aks, Ardara, , 
1 4 (8) A.D. 1899 | a 4 »  Bahula 10, = Anuradha. 
|. (4) A.D. 1900 as oS yr eke 7 a Aévint. 
(5) A.D, 1901 ~ 6 , Bahula 4, » Uttara Phalguni. 
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(6) A.D. 1902 Febraary 8 Magha Sukla 1, Moon in Dhaniehtha 
on TRS Seg inane i Site . “aaa et aah 
Peep a, 1006 10} Baku do; | Anurdana. 
(9) A.D. 1905 = 100.5). Ree ge i ASvini. 
(10) A.D. 1906 = 12 ,, Bahula 4, oe Uttara Phalguni. 
PCA. b907  ,, 12-. 4° Salat Dhanishtha 
fee iods |, 9 18 - S . io oa gaa 
3:4 (18) A.D. 1909 eo 14 ~,,. -Bahuls 10, pA Anuradha. 

Pee 2910S ° 6 Sy, Badass ?,. .) Aévins. 

(15) A.D,-1911 2 16. <,,; \Bahula 43 as Uttara Phalguni, 

( (16) A.D. 1912 s WW.  -Suklas ss) i Dbanishtha. 

| (17) A.D. 1918 e IS = - 18, - Punarvasu (not Ardra). 
4 + (18) A.D, 1914 i 18 »  Bahula 10, a Anuradha, 

{ (19) A.D. 1915 a 20." .,,. sSukla 7, Bharani (not ASvint), 


(ey AD. 19016. , 22, Babula 4, 
Pian. 17> 21 Sy Bakley 
3 


a Hasta (not Uttara Phalguni). 


=. Dhanishthd. 


| (22) A.D. 1918 ig pm Pas = : < Punarvasu (not Ardra), 
5 4 (28) A.D. 1919 24 »  Rahula 10, “n Jyeshtha (not Anurédha). 
| (24) A.D. 1920 i eee ukla 7, a Bharani (not Aévint). 
(25) A.D. 1921 a 25 ~~, #£Bahula 4, - Hasta (not Uttara Phalguni). 
[ (26) A.D, 1922 . 26. ,, Sukle 1, 4, Dhansehtha. 
_ 1 (27) A.D. 1923 “3 S883 ae 3, »  Pushya (not Ardra), 
6 < (28) A.D. 1924 & 28 »  Baknla 10, se Jyeshtha (not Anuradha), 
(29) A.D. 1926 . 28, ~Subla | 75 Bharani (not Aévini), 
((30) A.D. 1926 March 2. ,, Bahnola 4, * Hasta (not Uttara Phalguni1). 
‘ee 3, Sukla 1,  ,, Satabh. (not Dhanishtha). 
| N.B.—Snn’s Long. on March 3= 319% = 
(31) A.D. 19274 nearly P. Bhad. (320°) not Dbanishtha = 
293 3°, 
(Fetruary 3 ,, a He ay Dhanishtha— 


N.B.—Sun’s Long. on February 3 = 292°, i.e.,. 
practically, Dhanishth& (== 293°3°), 


30 Yuzars’ Cycre (VepANcA Jyovisna). 


(1) 30 true tropical years (modern) = 10957:27 days. (365°2422408 d. a year). 
3) 30 true sidereal years (modern) = 1095769 days. (365°256354 d. a year). 
371 synodical months (6 x 62 less 1) = 10955°85 days. (Siirya siddhanta, at 
29°530588 days per month). 
Difference between (2) and (3) = 1:84 days for every 30 years. 
(4) 401 sidereal lunar months (6 x 67 less 1) = 10955°99 days. (Strya siddhanta 
at 27°32167 days to each sidereal month). 
Difference between (8) and (4) = ‘14 of a day. 


| 480 Years’ Cyctz (Vepanca JyotisHa). 
5) 48U true tropical years (modern) = 175,816°275584 days. 
6) 480 true sidereal years (modern) = 175,323°0432 days. 
(7) 480 Vedanga Jyotisha years (16371 months+1 month)=175,323:100956 


days. 7 
8 Difference between (5) and (7) = 6°8:6 days. 
‘5s os (6) and (7) == 057 day = 1 hr. 26’ for 480 years, or 
10 seconds of time per annum. 
(10) a (5) and (7) for 1440 (= 3x 480) years is 20°478 
days. | 
11 6417 lunar sidereal rn th (16 x 401+-1 ne 175,323°156 days. 
ee Difference between (7) and (11) = °05543 of a day. 


Conclusion (a) The Vedanga Jyotisha year would, in the course of 480 years, 
become a true sidereal year, differing from the mcdern true 
sidereal year by 208 palas for 480 years, or by less than half a 

ala or JO seconds of time per annum. 

(b) From differences (9) and (12) it follows that after 480 such Vedanga 
Jyotisha years as are here supposed, the yuga of 5 years must 
begin once more with Magha éukla 1, the Moon in Dhanishtha, 
and sun in Dhanishtha. 

(ec) From difference (10) it follows that a period of at least 1440 yoars 
must, otherconsiderations apart, separate the commencement of 
the Vedanga Jyotisha era from Varahamihira’s epoch, 
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APPENDIX (ii). 
LUNI-SOLAR PRECESSION AS APPLIED TO INDIAN ASTRONOMY. 


The year of Stinya ayandmsa A.D. 533 how determined 
(page 94, paragraph 229 of teat). 


The existence of the error adverted to in paragraph 217 of the Text 
{page 90) furnishes us with a simple méans of determining, according to 
Surya Siddhanta, the year of siinya ayanamSa, that is, the year when the 
degree of precession was zero in other words, the point in the heavens at 
which the commencement of the tropical year coincided with that of the Stirya 
Siddhanta sidereal year, or when, according to the expressions used at page 94, 
paragraph 229, the Huropean and Indian celestial longitudes coincided. We 
know from the Nautical Almanae that in the year A.D. 1909, the apparent vernal 
equinox at Greenwich occurred on March 21 at 5°46 minutes after 6 a.m. To 
this time we make the addition of °2105 of a day in order to arrive at Lanka time, 
so that the moment of apparent vernal equinox at Lanka was March 21:2148, 
The beginning of the Indian siderea] year at Lanka was on April 12°9492 accord- 
ing to ‘lable Ti of Indian Chronology (2nd edition), page 25%. The difference 
between the two moments 22°7349 days was the time taken by the Sun to advance 
along the ecliptic from 0° tropical longitude to 0° Indian sidereal longitude in the 
year A.D. 1909. We know that this time increases every year at the rate of 
365°25876 days (length of Indian sidereal year) minus 365°24221 days (length of 
European tropical year) or °016556 of a day, roughly 1 ghatika per annum. 
Therefore the difference of 22°7349 days must have accumulated in 22°7349+ 
°016556=1873°2 years. (Roughly, we might say that 223 days or 1865 ghatikas 
correspond to as many lapsed years). Therefore the year of sunya ayanaméa 
according to Sirya Siddhanta was A.D. 1909 minus 1373 years=A.D. 536. There 
is a slight error in this method which assumes the same rate of precession in 
A.D. 586 as in A.D. 1909. 

2. We can arrive at an exact result by another method. | 

The commencement of Strya Siddhanta year A.D. (909-10 (vide Messrs. | 
Sewell and Dikshit’s Indian Calendar or author's Indian Chronology, 2nd edition, 
Table II, page 258) was on April 12°9492. 

3. For Greenwich equivalent of this, we deduct ‘2105 day and for interval 
after Greenwich noon we again deduct ‘25 day. ‘Therefore Greenwich time corre- — 
sponding to Lanka time = °9492 minus -4605 = *4887 of a day after noon. 

4. At noon at Greenwich on April 12 A, D. 1909 Sun’s longitude, by Nauti- 
cal Almanac, was 21°, 56’, 05”. Increase of Sun’s longitude on 12 April A. D. 
1909 was by Nautical Almanac, 147 seconds of a degree per hour. 

5. Therefore for ‘4887 of a day=1i:7288 hours, increase of Sun’s longitude 
was !1°7288x147” = 17241336". 

21°, 46’, 0°56” =78960" 5 of a degree. 
Total =80684”°6336 = 22°, 24’, 44°6”=22°4124°. 

6. This, by the Navtical Almanac, was the Sun’s longitude at the commence- 
ment of the Indian sidereal year, 1909-10, viz., on April 12:9492 (Lanka time) 
when by Siirya Siddhauta the Sun’s true sidereal longitude was exactly 0°. The 
difference between the two longitudes, 22°4124° must be held to have accumulated 
by gradual increments since the year of sunya ayandémsa or the year when the 
difference between the two longitudes was 0°. 

7. Now the difference between the Sun’s longitude, according to the Nauti- 
cal Almanac, and that according to Sirya Siddhanta arises from: two causes :-— 

(1) The precession properly so called, the rate of which, according to New- 
comb, Ball, Young aud other authorities, was in A.D. 1909, 50 ‘2585 per annum, 
(='018961 degree), while its rate for a past year removed by an interval of 
t years from A.D. 1909 was 50-2585 —t x°000225" per annum; or (in degrees), 
-013961° — t x 000000062? per annum. 


4 
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(2) The excess of the length of the Indian sidereal year over the correct 
(modern) sidereal year, which, as stated in paragraph 217, page 90 of Indian 
Chronology (2nd edition), is 002361 degree per annum. Sa 

8. Putting the two causes together, we may devise a useful formula for the 
accumulated difference A for any number of years t before A.D. 1909, between 
the European tropical longitude of the Sun and the Sun’s Indian sidereal longitude, 

A=t (-016522°—t x‘000000081°). [The 2nd t should, strictly speaking, be 
(t+1) but the omission of + 1 in this case will not make a sensible difference even 
for 7 decimal places. | | 

9. Putting 1,377 years for t, A =22°4162 degrees, which is very nearly (vide 
paragraph 5 supra) the difference between the European tropical and Indian sidereal 
longitude for tae Sun on April 12°9492. We infer that the exact year of Siinya 
Ayanaméa was A.D. 1909 minus 1377 years = A.D. 532. 

- 10. According tothe formula in paragraph 8 supra the rate of precession in 
A.D. 532 = : 3 
"016322° — 1377 x -000009062° = -016322° — 00008537 4° = -016237° per annum,. 
and for any number of years t before A.D.'532, A or the cumulative effect of 
precession = t¢ ('016237°—(t + 1) x000000081°| 

For 3000 years before A D. 532, i.e. in A.D, — 2468 or B.C. 2469 

/ gg =8000('016287° — 3001 x :000000031°) = 3000 ('016237°—-000093031°) 
— 000093 
016144. 
=48°432° exactly 

For any number of years after: A.D. 532. A = t [:016237°+ (¢ +1) x 
.000000031°] 

From the last expression we deduce the addition to be made to Indian sidereal 
longitude, in years subsequent to A.D, 532 in order to obtain the European 
tropical longitude. 


Quantity to be added 
to Indian sidereal 
lengitude in order to 
obtain correct (Euro- 
pean) tropical 


longitude. 
°. For A.D. 632... 100 years .. AY = 100x 016240 "6240° 

782... 200 ,, is 200 x { Piao Ae } = 200 x°016243/2 ... 3°2486° 
882... 300 , 300 x { toa }- 8U0 x *016246/8 ... 4°8788° 
932... 400 , 400 x { = oisereiss | m= 400 x*016240/4 .. 6°4997° 
1082... 50UU in 500 x { Joona }- 500 x 016252/5 ... 81262" 
fe ae 600 x { or ortis! }- 600 x 016255/6 ... 9°7534° 
1232... 700 y ws. TOD at penne es } = 700 x ‘016258/7 ... 11°8811° 
1382... 800, 800 + oe eae gg1 } = 800x-016261/8 ... 18-0094" 
1s BO 900 x { aL = 900 x "016285 ... 14°6885° 
1682...1000 ,, x. 1000 x { Rt = 1000 x 016268/0 ... 16°2680° 
1688 QO es, ce 1100 x { Pet } = 1100 x +016271/1 ... 17°8992 
1782... 1200, w 1200 x { Porras j = 1200 x U16274/2 ... 19°6290° 
1882... 1300, wu 1300 x { tees } =1300 x 016277/8 ... 21°1605° 


(i SK 1400 x { , 016287 } =1400 x -016280/4 vee 22°7926° 
016287 


2088... 1800 , 1500 x { 1 oie 2eT gi | =1500x-016283/5 .., 244252" 
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THE CHRONOLOGY OF EARLY TAMIL LITERATURE, 


(Abridged from contributions made to St. Joseph’s College Magazine, 
Urichinopoly.) 


arr ser oS SUIT Merson WT LD gs g9 

Ber Sapp Ae nGer Qc Smad 

STAG eohler D 56 BTL BIS. 
Aowuu Bsr ti, 10-51 crGien aor rong, auf) |-3. 
TRANSLATION. 


** In the dark part of the last night called Vaigarat (in the fortnight) following 
‘the dark fortnight, after the moon had set, and before the sun had risen.” 


45.8 Sms Cuddge uéss 
SypoCerr Gs Sf opr or oy 
Qacrofor rs Cet onGon A uyessr ovr 
yoIrter wgienT Curt_raCs OnOnan 
(pen muy pes Pr. 
FowuU Darrin, 23-argi s_Omsarcng, af {33-137 


TRANSLATION. 


*« Jt has been foretold that Madura as well as its reigning dynasty must perish 
when the city is destroyed by fire on Friday, the 8th tithi in the dark fortnight, 
on a day of the nakshatras Bharani and Krittika in the month of Adi (Solar month 
of Karkataka),” 


Silappadhikaram is of prime importance to the chronologist of Tamil literature 

for the following reasons :— ; 

(1) It is the earliest work in extant Tamil literature, of which the com- 
mentary furnishes a clue to the exact date of its composition ; oo 

(2) Itis the earliest work in extant Tamil literature which contains a citation 
of a date in the style now current, viz., by tithi, v@ra and nakshatra; and 

(3) For tlfe reason (1) above given, it is an important datum in determining 
the age of the Third Tamil Sangam,* and thereby the age of many of the Tamil 
poets known collectively as Sangam poets. 


2. Adiyarkunallar’s commentary on the first of the passages given in para- 
graph 1 supra (line 3 of canto X of Sitlappadhikaram) may be translated as 
follows :— 

** The month of Chittirai in that year began on a day of ‘ Svat.’ nakshtra, a 
third thithi (aper@pz, third, is probably a wrong transcription, as will be presently 


* ait bserved on page 105 of the Text, the earliest Tamil worxs that have come down to us are the 
ey 2 a ie SE: and redaction. .To the body of scholars, critics and editors to whom we owe 
that redaction we should now apply the title of a Sangam, i.e., a literary court or academy: but they them- 
selves modestly declined the appellation, and they would rather have us believe that the kind of service they 

formed had always been normally performed for Tamil literature _by a series of three sanzams dating from a 
kt antiquity and spread over many centuries, hundreds of poets being included in each sangam. (Commentary 
on Irayandr-agap-porvl.) This fiction is of no use tu us, except as indicating that after the lapse of a very few 
centuries a Tamil work like Tolkdppiyam—vide page 19 of the Text,— possibly belonging only to the sixth century 
A.D., was apt to be regarded as dating from a hoary antiquity, perhaps because of its being a recension of earlier 
Tamil grammars of the same name. (Tolkdéppiyam claims tghyjve been composed. in the very first age of the Tamil 
race, by Tolkippiyar, one of the twelve disciples of Agastiyar, the mythieal and Brahmanic founder of the Tamil 
language and of Tamil letters.) ‘the reference to any work as a “Sangam’’ work must be understood to mean 
that it was one of the works recognized #s standard or classical at a period (perhaps 8th to 10th century) when 
the general recension or redaction of such works was carried ont: the dates of the works themselves must be 

i on the evidence available, : 
Pesan tis co clio two dates respectively from Paripddal (A.D, 634—vide page 108 HA the Text) and 
Silappadhikéram (A.D. 756,—the present paper): a third date, or something akin to a date {beginning of 6th 
century A.D.) has been evolved by the labours of the late Mr. Venkaiya from the Volvikkudi grant ( Madras 
Epigraphical Report for 1907-1908, page 66) for Mudukkndumi Peruvalndi Palyagasalai, the Pandya king in whose 
‘honour we have a few pieces in Pérandntru and who is referred to in Maduratkkdnchi (one of tho pieces in the 
Pattupdttu anthology) as an aucestor of Nedunjeliyan. ¥rom these three dates we may infer that some of the 
so-called sacgam works were composed dnring a period ranging from the 6th to the 8th century A.D. and to 
these we may add Jivaka Chintamani which from chronological « ; well as other evidenc> vi he Place in 9th 
century A.D. (page 469 infra). So far only th-se four dates have been evolved from early Tami Nag ; 

We may place Nedunjeliyan of Silappadhikiram as well as his namesake of falayalanganam od oa 
contemporaries Karikila (Ohola) and Sengutfuvan (Chera) in 6th contury A.D. These sae names i sot cf gure 
so often in Sangam Jiterature and there are 80 many references to their fame and achievements by evi ently 
contemporary poets (Mangudi Maruthandr, Paranar, Narkirar, Kalat-ta ayar, Kadiyalar cette Ei 
Matiakwateaonty Se, eto.), that we are justified in assigning to them a period, ae just stated, somewhere in 
4th century A.D,, on the ground that the kings in question were the contre of the main literary oyole in raeer 
literature, just as Arthur and Charlemagne were in Western romance, Senguttuvan with whom we are o iefly 
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shown, for perp, first); Sunday. On the 2>th day of that Chittirai, which was’ 
a Saturday, when full moon joined with nakshatra ‘ Chitra’, the flag (of Indra) 
was hoisted ; the festival went on for ‘four times seven days,’ that is for twenty 
eight days ; then the flag was taken down ; then on Monday, the 28th day of Vaigasi, 
the thirteenth day of the first lunar fortnight and a day of ‘ Anuradha’ nakshatra, 
there was a general bath in the sea, at which the lovers quarrelled ; then on tne 
29th day of Vaigisi which was a Nasa Yoga, or destructive combination, of Tues-_ 
day, with ‘Jyeshtha’ nakshatra, on the last night of the waxing moon before it 
was full, in the portion of the early dawn, called vaigarai, after the setting of the 
moon, when it was quite dark [the hero and heroine left the paternal abode in 
Kévirippattinam|.” ‘ 

8. At this stage it may be well for us to recall briefly the story of Silappadhi- 
karam, so as to be able to understand the bearing of the dates on the rest of 
the story. | 


Kovalan, the son of a rich merchant of Kavirippattinam, the maritime capital 
of the Cholas, had wasted all his substances, like a prodigal son, on an actress called 
Madhavi, deserting his faithful and loving wife Kaunaki. On one occasion, 
according to their yearly custom, Kovalan and Madhavi went to the beach to 
watch, from their gilded canopy, the sea-bathing festival which brought to a close 
the 28 days’ celebration in honour of Indra. The festival began, we are told, on 
a Saturday near the full moon at the end of Chittirai (this year, the commentator 
tells us, the first Saturday of the festival was the 2sth of Chittirai) and was kept 
up for four weeks: on the Sunday following the last Saturday of the feast, the 
flag was taken down, and on Monday the people went to bathe inthe sea. On 
the present occasion Kiévalan sang to the accompaniment of his lute a song as 
though he were pining for an absent love. Presently Madhavi took the lute from 
him and sang in turn a similar song. Kdovalan was stung to the quick by the 
actress’ behaviour and left her abruptly. In vain she implored him to return, but 
the commentator tells us that the next day, Tuesday, the 29th day of Vaigasi, was 
a bad day for parted friendships, the nakshatra being ‘ Jyeshtha’ (the proverb 
Aseamrujid Coer_ujb Ceri srPur® ig still current in Tamil). Kdvalan, instead 
of returning to the actress, returned in the evening of the Monday to his own wife 


concerned in Silappadhikiram is the hero of the fifth canto of Padirruppattu and the poet Paranar has there 
sung his praises. 

This particular literary cycle appears to bave been celebrated by the 'lami] poets, as a sort of golden age 
of Tamil literature, long after the kings themselves and their generation had passed away ; and in this assump- 
tion will probably be found the real explanation of a good deal that has puzzled eritics in regard to Silappadhi- 
kdram and Manimékhalai, These two poems are centred round the Kovalan-Kannaki legend which, from the 
antiquity of Pattini worship in Ceylon, we may perbaps date trom the second or third century A.D. so far op 
that island is concerned, vut which in [udia is perhaps not older than the seventh century A.D., since it first 
appears there ag a reminiscence of the golden age, rather than as an episode falling within the téime-limite of 
that age. The legend woe probably associated from the first with Madura and the Pandyans, but we need 
not wonder that so attractive a legend, with so much of the supernatural woven into it, was linked, as a 
next step, with the Ckilus; it apparently remained for poets of the 7th and 8th centuries A.D, to connect it 
further with the Chera king Senguttnvan, by depicting Kannaki, as journeying (somewhat as Ornheus did after 
the death of Eurydice), for fourteen days without food and drink, due west, to seek her end in the mountains 
of the Chera kingdom, and as having heen there immortalized by Ilangé-adigal; a prince of the Chera line. To 
the eighth century poer, Senguttuvan of the sixth century A.D. was as legendary a figure as Gajabahu of the 
second: and by an anachronism which will not surprise any one who kn ws how legends shape themselves, he 
brings Gajabahu into the conrt of Senguttuvan; and further, being a dramatist (Silappadhikaram, teeming as it 
does, with action songs and choruses by actors and actresses, is throughout dramatic in conception), he also 
brings im the supposed author Ilango-adigal, as a sort of Prospero, a character in this own drama addressing the 
audience in the first person, along with his friend Sattanir,—a wholly unnecessary procedure unless the object 
was to sustain the identity of a feigned authorship. The fiction of writing a romantic poem under the pen- 
name of [langd-adigal was cleverly conceived, and it was protably thoronghly appreciated by the eighth centur 
Tamil andienc+ as a happy reminiscence of the Sengutiuvan cycle and the golden age. Sittalai Sattanar, in his 
Manimekhalai, does ~ot introduce himself into the legend, as does the author of Silappachikaram, and Sattanar 
was probably a real historical critic and poet of the seventh century A.D. who used the Senguttuvan cycle and 
the Kannaki legend, which evidently had atvained full growth before his time; but owing to the utter absence of 
a literary chronoloxy in ‘‘amil there was nothing unusual in his being associated in the imagination of an eighth 
century poet with Iango-adigal, ns the latter’s contemporary. The Nedunjeliyan of Silappadhikaram is believed 
by some writers to have reigned somewhat earlier than Nedunjeliyan of Talayal:nganam fame, since each seems 
to have a different title in Purandniru, but the former is a, somewhat shadowy character who is merely introduced 
in one canto of the poem in order to be got rid of in the next, and poets who lived in subsequent centuries may 
well have used the nam merely to connect it with the golden age. Karikalan, though better known to us through 
poems in his honour, is kimsclf but faintly delineated in Manimékhalai, and Senguttuvan is the only name of a 
xing standing out in bold relief in both the poens, 

Apart from chron: logical indications, it is apparent ,from the patikam or poetical summary prefixed to 
Silappadhikaram that Manimekhalai was written first’ and Silappadhikaram afterwards in order to complete it, 
and while it is apparent that the authors of Silappadhikaram und Manimékhalai worked upon previously existing 
materials, we may take it that the main details of the Kannaki-Kovalan legend were not familiarly known to 
the Tamil peorle fur more than about a hundred years before the earlier of these works was written; and that is 
why, in all probability. it was associated in Jamil literature with the golden oge of Chengujtuvan Karikala and the 
greater Nedunjeliyan, though im Ceylon it had apparently been current for a longer time, and itis not impossible 
that the legend dates, so far as that island is concerned, from the epoch of Gajabaru (2nd century A.D,). 
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Kannaki, who sat moaning and pining for him, and surprised her with an invita- 
tion to proceed with him to Madura where he hoped to sell one of her anklets, 
his last bit of property but a valuable item, and rehabilitate his fortunes by 
trading on this capital. She readily complied, and they left their home secretly 
before the dawn of Tuesday and while it was yet quite dark, the moon near full 
having set; (we are told it was the fourteenth tithi of the bright fortnight, and 
we shall see presently how it was possible for the same day, Monday, to be the 
13th tithi in the morning, as stated by the commentator in the passage translated 
supra, and the 14th at night, as mentioned expressly in the text of the poem 
quoted at the head of this article). Madura, the Pandya capital, was a long way 
off, but the pair had good company in the person of Kavunti, an aged female Jain 
ascetic who entertained them with stories all along the way. Leaving Kavirip- 
pattinam, let us say, early morning on Tuesday, 17th May (it was not yet quite 
the beginning of Tuesday according to Indian reckoning, because Tuesday’s 
- sun had not yet risen), they arrived in Madura on or about the 20th July of the 

same year. Kovalan left his wife to be cared for by a shepherdess called 
Madhavi and by Kavunti and went into the city to sell the anklet (Tamil, silambu). 
Presently he met a company of goldsmiths, headed by the King’s own goldsmith, 
and he offered them his silambu. Now the King’s goldsmith had been recently 
charged with stealing his royal mistress’ gold anklet, and he thought this a good 
opportunity to turn the suspicion against the poor stranger. He therefore ran to 
the palace and informed the Pandya that the man who had stolen the queen’s 
anklet had been found : whereupon the Pandya, although not a tyrant, ordered his 
soldiers to behead the thief if indeed he was such. Without much ceremony and 
without any trial, poor Kovalan’s head was cut off by an executioner, whose 
excuse was that, if the offender was not cut down at once, he might effect his 
escape by magic. The terrible news reached Kannaki’s ears. She rushed to the 
spot where her dead husband lay, and after her first wail, took an oath that she 
would be revenged for the unjust execution of her husband. At the same moment 
a voice in the air proclaimed that the city was doomed to destruction by fire. 
Kannaki ran to. the Pandya and poured forth her wrath in his presence, easily 
proving her husband’s innocence, because the queen’s other anklet was filled with 
pearls, whereas her own other anklet, which she broke in the Pandya’s presence, 
was filled with diamonds. The Pandya was so shocked by his single act of 
injustice that he swooned to death and his wife died irnmediately after on account 
of grief: presently, the city took fire simultaneously on all sides, and although 
the goddess of Madura appeared in person before Kannaki and pleaded for the 
city which, she owned, had been already doomed to destruction by an old oracle 
on “ Friday, krishna ashtami, the day of Bharani and Krittika, in the month of Adi” 
the wrathful Kannaki, bent on revenge, would not relent, and pronouning her curse 
on the city, withdrew from it to the adjoining forest of the Chera king: in this 
forest on the 14th day, she was seen by the shepherds taking her flight to swarga 
with her husband. The Chera king had a costly temple and statue erected in her 
honor : the Chola and Pandya did the same: and so did Gajabahu,; King of Ceylon 
“* girt by the sea. ” 


4, Although the poem itself does not give any other detail as to the time of flight 
of Kovalan and Kannaki from the Chola capital, than that it took place on the last 
day of a bright fortnight, after the moon had set, when it was quite dark, day not 
having dawned, the commentator Adiyarkunallar (who may have lived in the 11th 
or 12th cevtury A.D.) confidently supplies other details, viz., that it was the night 
between Monday and Tuesday, which was a day of “ Jyeshtha’ nakshatra and the 
29th day of Vaikasi. He adds that as the festival of Indra began that year on 
Saturday 28th Chittirai, the 1st Chittirai must have been a Sunday ; also that 
the Ist day of Chittirai was a day of ‘“ Svati” nakshatra. Lastly, it is inferrible 
from these statements that the month of Chittirai, which usually contains 31 days, 
had only 30 days in this particular year. The investigation will turn naturally 

: the following questions :— Oe 
ee es By Hoe often betwee AD. land A.D. 1900 was the month of Chittira 
limited to 30 days? 7 
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(2) Out of the number of years furnishing an answer to (1), how many 
years had Chittirai beginning on a Sunday ? 

(3) Out of the number of years answering question (2), how many had the 
thirteenth tithi in a bright fortnight combining with nakshtra “ Anuradha” on a 
Monday ? ? 


5. The answer to question (3) which is also the solution of our problem, is that 
between A.D. 1 and A.D. 1900 there was only one year, one month, and qne day, 
satisfying all the conditions, and that was Monday, 17 May, A.D. 756, on which 
day, as will be seen from Vol. I, Part II, of this Ephemeris, the thirteenth tithi in 
the bright fortnight of Lunar Jyeshtha month combined with nakshatra 
« Anuradha,’’ the tithi ending at 34 ghatikas after sunrise, and the nakshatra 
being current all Monday and coming to an end at 8 ghatikas after sunrise on 
Tuesday. Jyeshtha nakshatra, the next after ** Anuradha’ was of course current 
for practically the whole of Tuesday and it came to end an hour after sunrise on 
Wednesday. On the day when Kannaki and Kéovalan left their home on their 
fateful flight, the unlucky Jyeshtha, so the astrologers thought, exerted its influ- 
ence in conjunction with Tuesday. According to Garga, but not according to 
Brahma Siddhanta nakshatra Jyeshtha would have begun 12 ghatikas earlier, 
i.e., just as the couple were leaving home. | | 


6. The reader may ask : How came it that, in the general dearth of historical 
records, this unique date was preserved from the year A.D. 756 when the events 
are supposed to have occurred, until the year, some centuries later, when the 
commentator wroteP ‘lhe particular astrological combination of Tuesday with 
nakshatra Jyeshtha occurs, we may suppose, at least once in every twelve months, 
but the facts, that (1) the combination occurred in Kévalan’s case on the Tuesday 
after the conclusion of the Indra festival, which in that particular year came to an 
end on 28th Vaikasi, and (2) that Chittirai in the same year began ona Sunday 
and ended on a Monday, were not unlikely to have been recorded in the earliest 
commentaries on the poem. ‘To render this possible, we have only to assume that 
it was a well understood rule that the festival should begin on a Saturday as near 
as possible both to the full moon and to the 28th day of Chittirai. It is undeni- 
able that a very few curious and unique dates like this are to be found here 
and there in Tamil literature, howsoever they may have been preserved. One 
thing is practically certain: it would have required an extraordinary effort to 
calculate all the details of date for an imaginary occurrence, and our Tamil authors 
do not appear to have performed such exercises in calculation, if indeed they were 
capable of executing them. After all, they do not seem to have cared for the 
dates, as dates, because they invariably omit the years. They gave the details, 
partly because the latter were astrologically interesting, and partly because what 
was not astrological had somehow always formed part of therecord. If they cared 
to invent, they could have invented a date near their own time or taken it oat of 
current panchangas. 


7. We have yet to furnish the curious reader with the method by which a pro- 
blem of this kind is worked out so as to yield a satisfactory solution., First of . 
all, a table like Table II of Indian Chronology, 2nd Edn:, pp. 200 to 279, is: 
necessary for its solution. 


8. Given Table II, how are we to find the years in which Chittirai had only 30 © 
days? Remembering the rule that Chittirai begins on the day of Mésha sankranti, 
if that sankranti occurs at or. before ‘50 of a day, but that otherwise Chittirai 
begins on the next day (p. 30 of the text) and that Vaikasi follows the same rule 
with reference to Rishaba sankranti, we easily deduce the corollary that Ohithrat 
will have only 30 days tf Mésha sankranti occurs between 51 and °58 of the day. In 
addition, in order that the 28th Vaikasi may be a day of ‘‘ Anuradha,” or, which 
is the same thing, in order that the first of Chittirai may be a day of “ Svati, ” 
it is necessary that the first new moon in the solar, year should occur, accordin 
to Table II about 14°75 days after Mésha sankranti, not much earlier nor muc 
later. 
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9. The following are the only years between A.D. 1 and A.D. 1900 in which 
Spee had only 80 days and in which it was possible for Chittirai 1 to be a day 
of “Svati” :— 


Occurrence of Mesha | Interval in days 
| sankranti. between Mésha 
AD. | sankranti and Remarks. 
Ist new moon 


Sar. Sid. | Ary. Sid. | in solar year. 
March. March, | Days. 
203 16°51 16°53 | 13°78 1st Chittirai was Thursday, 
211 16°58 16°60 15°28 1st Chittirai was Sunday but 28 Vaikasi was Tuesday, 14th May ; 
and Jyeshtba Sukla 13 was Monday 13 May. 
230 | 16°50 16°52 15°01 1st Chittirai was Wednesday by Arya, Sid. 
466 18°56 18°57 13°72 is Saturday Jyesh. Sukla 18 was Sat. 14 May; 
while 28 Vaikaéi was 15 May. 
485 18°48 18°48 13°50 | let Chittirai was Monday. 
498 | 18°55 18°55 14°95 < Friday. 
729 20°6166 20°5990 13°68 3 Monday. 
748 20°53 20°51 13°46 Thursday. 
758 20°6030 20°5833 14°92 =e Sunday. (This is the year answering our 
roblem.) 
775 21'°5194  21°4918 14°69 iz Waanusdan, 
802 21°50 21°48 15°98 + Wednesday. 
1011 23°59 23°55 13°40 = Saturday.. 
1080 | 23°50 23°46 13:17 ns Monday by Arya. Sid. and Tue, by Sar, Sid. 
1038 20°53 20°57 14°63 | 1st Chittirai was Friday. 
1066 | 23°56 23°62 15°86 SF Saturday. 
1801 25°6253 25°5642 14°58 By Arya Siddhanta 1st Chittirai was Sunday; but J yeshtha 
Sukla 13 ended on Sunday, May 21°25. 
1320 25°54 25°48 14:35 1st Chittirai was Wednesday. 
1847 | 26:53 2649 | 15°58 . Tuesday. 
1583 | 28°59 28°55 14°30 s Friday, 
1591 28°66 28°58 15°76 | re Monday. S 
1602 28:51 23°47 14°07 . Sunday by Arya Sid. and Monday by Sarya 


Sid: but the Arya Sid. Chittirai had 31 days, 
: not 80 only, as required. 

1610 28-58 28°50 15°53 1st, Chittirai was Thursday. : 
1846 | Ap. i165 11°55: 14°25 53 Sunday and Chittirai had only 30 days; but 
Jyeshtha Sukla 13 and “Anuradha” 
nakshatra ended on Sunday, June 7‘71 and 
Monday June 8:85 respectively so that 
Monday was not 13th tithi. 


| ee 


10. In this investigation we have to remember that the Arya Sidhanta 
sankrantis which are followed in Southern India are not the same as the Sirya 
Siddhanta sankrantis. The following table shows by what interval the Arya 
Siddhanta sankranti followed or preceded the Stirya Siddhanta sankranti. It also 
shows us that up. to A.D. 500 the Stirya Siddhanta sankranti was earlier than 
the Arya Siddhanta sankranti and that after A.D. 600 the former occurred later 
than the latter. . 

Table showing the interval (fraction of a day) to be added to or deducted from 
the moment of sankranti by Stirya Siddhanta to obtain the corresponding moment 
by Arya Siddhanta :— : 


A.D. 1 eee vee 04 A.D, 1000 eee soe baa! 04 
A.D. 100 ... + °08 A.D. 1100 aw = ‘O04 
A.D. 200°... + 02 A.D. 1200 . we = «05 
A.D. 300 ... + ‘O01 A.D. 1800 ... - — 06 
A.D. 400 see ea OL A.D, 1400 «- — °07 
A.D, 500 ... pa cot. 00 A.D. 1500 - — °08 
A.D. 600 ... ese OL A.D, 1600 . . = 08 
A.D. 700 coe ooo _— *U2 A.D. 1700 . oo va ‘09 
A.D. 800 ... ope 02 A,D, 1800 ... cae aes 10 
A.D. 900 ... — 03 A.D. 1900 . wo 1) 


11. We have also to remember that by Arya Siddhanta only 30°92 days have 
to be added to the moment of Mésha sankranti in order to obtain the moment of 
Rishabha sankranti (vide Table II of Indian Chronology), p. 182, whereas the 
corresponding addition by Strya Siddhanta is 30°93 days. Weshall see presently 
how this fact affects the problem. : 

. Wesee that the test whether Chittirai 1 of any year in the above list was a 
Me i is piss to dismiss all the years in which Chittirai had 30 days and 
coincided with ‘* Syati’ nakshatra, with the exception of 4 years, viz. A.D.231, 


100-a 
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A.D. 756, A.D. 1801 and A.D. 1346. In all the other years | Chittirai was not 
Sunday. In A.D. 1602 the 1st Chittirai was Sunday by Arya Siddhanta and Monday 
by Surya Siddhanta but the Arya Siddhanta Chittirai had 31 days, not 30 days 
only as required. We give this only as a sample of many other cases that we 
must reject in limine as cases in which Mésha sankranti did not occur between 
the limits required, namely between ‘51 and °58 of the day. 


13. We see that the years A.D. 211, 756, 1801, 1846 occurred at regular inter- 
vals of 545 years. This is important as indicating that years such ag the one weare 
in search of, can occur only once in 545 years. (If we had only to deal with solar 
day of month, vara, tithi and nakshatra, the cycle would be 423, 301, 122, or 101 
years: the present cycle is really a compound of two cycles of 423 and 122 
years. ) | 

The curious reader who has the patience to make the necessary calculations 
from “Indian Chronology ” will find similar dates in A.D. 211 minus 545 years, ~ 
that is in 335 B.U., and 545 years later than A.D. 1846, i.e., in A.D. 2391. 


But there is one year, and one only, throughout the period with which we are 
concerned which satisfies all our conditions, and that is the year A.D. 756. Only 
two other dates, A.D. 211 and A.D, 1301, seem at first sight to offer possible alter- 
natives, but neither of these will satisfy al/ the conditions arising out of the 
problem. 


14. The objection to A.D. 211 is that in that year, Tuesday, the day of flight, 
was, by Siirya Siddhanta and a fortiori by Arya Siddhanta, 28th Vaikasi only and 
not 29th Vaikasi, as the commentator says it was, judging by the duration of the 
Indra festival. Ittis a much more serious objection to A.D. 211 that in that year the 
15th tithi ended on Wednesday, at 24 ghatikas after sunrise and that in the night 
between Tuesday and Wednesday which was the last night of the bright fortnight, 
the moon could have set only 20 minutes before mean sunrise (6 a.m. local time). 
It could not have been dark then. We know that the flight took place in the last 
night of the bright fortnight, after the moon had set, and when it was quite dark, 
the night being one betiween Monday and Tuesday. The conditions italicized were 
not fulfilled in A.D. 211. 


15. Nor were they fulfilled in A.D. 1801, although they came nearer to fulfil- 
ment in that year than in A.D. 2il. In A.D. 1801, Sunday, the first of Chittirai, 
was a day of “ Svati’’ nakshatra which ended at -79 the same day: it was bahula 1 
(as in A.D. 756), not bahula 3, which, as shown below, is either an error or an erro- 
neous reading in the commentary. In A,D. 1301, Saturday, the first day of the 
Indra festival, 28th Chittirai (= 22 April), a day of “Chitra”’ nakshatra (06) | 
and very near full moon ; for, full moon tithi commenced at ‘73 on that day, end- 
ing next day (Sunday) at °75. In A.D. 1801, again, Tuesday, the day of flight, 
was 29 Vaikasi (28 May), as required, and the night between Monday and 
Tuesday was the last night in the bright fortnight in which the moon. set; 
(though it must have set only about a quarter of an hour before mean sunrise, and 
it could not have been dark at 5-45.a.m.in May). On Tuesday, 23 May, A.D. 1801, 
full moon tithi ended at °33 and “ Jyeshtha”’ nakshatra at °63 of the day. On 
Monday 22 May, A.D. 1301, Sukla 14 ended at *28; and as Sukla 1% had ended on 
Sunday, 21 May at °22, the commentator’s statement that Sukls 13 was current on 
Monday morning was not fulfilled in A.D. 1301. 


16. We are left with a single year (A.D. 756) in the whole range of 2,000 years, 
which it is possible for us to examine with the help of Table II in Indian Chrono- 
logy; and this year alone satisfies the given conditions. In that year Chittirai 
began on Sunday, on a day of ‘‘ Svati”’ nakshatra, in the sense that on that da 
nakshatra “ Svati” began at 38 ghatikas after sunrise, ending at 353 ghatikas 
after suurise the next day. Ordinarily, such a day would be called a day of 
“Chitra” nakshatra, but the nakshatra noted by the commentator appears to 
have been obtained by backward calculation from ‘“ Jyeshtha,” the nakshatra, 
under whose influence, combining with that of Tuesday, Kovalan and Kannaki 
left their home in Kaviripattinam. In the same way, the tithi of Sunday the first 
Chittirai is noted as 8rd tithi, whereas it is evident that 57 days later, the tithi 
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must have been at least 58 tithis forward, i.e., at least bahula 1 (supposing Chitti- 
rai 1 was bahula 3). Now we know that 57 days afterwards, i.e., on the Monday 
of the sea-bathing, the tithi was the 13th of the bright fortnight, and therefore 
the tithi on the 1st of the previous Chittirai could not have been earlier than the 
15th of the bright fortnight. In other words, between a 8rd tithi in one dark 
fortnight and a 13th tithi in the bright fortnight of the next but one lunar month 
the interval cannot be more than 55 days, whereas the actual interval in this case 
was 57 days. On the Ist day of Chittirai in A.D. 756, full moon ended at 123 
ghatikas after sunrise and at the same moment the Ist tithi or prathamai of the 
dark fortnight commenced. Onthe whole we may conclude rather that the read- 
ing epera@7 wiée is a mistake for gerard Uésib, “ the Ist tithi in the dark fort- 


might,” than that the date “third tithi” was arrived at by retrospective or any 
other calculation. 


17. Lower down, the commentator Adiyarkunallar notes that the 28th. day of 
‘Chittirai in that year was Saturday, aday of ‘ Chitra” nakshatra and full moon. 
We find that in A,D. 756 in the month of Chittirai, the full moon tithi commenced 
{i.e., the 14th tithi ended) at 414 ghatikas after sunrise on Sunday 18th April, 
while nakshatra ‘‘ Chitra ” ended about sunrise on the same day; so that Satur- 
day. 17th April A.D. 756, which was the 28th day of Chittirai combined with 
nakshatra “ Chitra’”’ and the fourteenth tithi or the tithi previous to full moon: 
the 14th tithi, however, commenced so late on Saturday that, properly speaking, 
Saturday, the 28th Chittirai, should have been described as the day of the tithi 
which was current at its sunrise, viz., the 13th tithi. Tamil writers seem occa- 
sionally to speak of a day as combining with full moon in the sense that it was 
very near full moon. In this particular case there was perhaps special justifi- 
cation for this loose manner of writing. A festival occurring in a particular month 
must to a certain extent be moveable if it is tied not only to a day of the month, 
but also, and simultaneously, to a week-day, a tithi and anakshatra. In this 
case, there is reason to believe that the festival of Indra was so tied. It was 
apparently proclaimed by the flag being “ up” (as stated by the commentator) for 
five Saturdays and the four intervening seven-day weeks, the first Saturday of the 
festival being so selected as to be near a full moon and also near the end of the 
Tamil month of Chittirai. On this supposition, the festival might happen to 
begin on a Saturday which was six days removed from the full moon, and _never- 


theless it might be permissible to refer to it. as a Saturday fixed im conjunction 
with the full moon. 


18. Another instance of a moveable festival in the sense just explained is 
to be found in the Kaman (Cupid) festival referred to in lines 5, 6 of canto 6 of 
Silappadhikaram, Kadaladukatai. Here the commentary refers to the 29th day 
of Panguni (preceding the Chittirai of our story) and says that 29 Panguni-as 
well as “ Chitra ” nakshatra was “ fixed for the end of the festival.’ 

Now we have already seen that the Ist day of Chittiraiin the year of our 
story was itself a day of ‘“ Chitra”’ nakshatra, and therefore 29 Panguni must 
have been day of “ Pirva Phalguni” because when Chittirai has only 30 days, 
the previous month Panguni would have 31 days. The commentator could not 
have been unaware of this fact: and therefore, when he says that the Kaman festi= 
val “closed on 29 Panguni, a day of Chitra nakshatra,” he must be taken to 
mean that the festival was so regulated that its end might coincide, normally and 
as nearly as possible, with the 29th day of Panguni and * Chitra’? nakshatra. 


19. We now come to tho actual day of departure of Kovalan and Kannaki from. 
Kaviripattinam. The commentator says that they left on Tuesduy, 29th Vaikasi, 
a day of nakshatra * Jyeshtha,” and the fourteenth titht in the bright fortnight, 
after the moun had. set, and before sunrise. One is inclined to suppose from this 
statement that they left in ‘the night between Tuesday and Wednesday, and 
before the Wednesday’s sun rose ; both the text of the poem and astronomical 
calculation lead us to the conclusion that they left in the night between Monduy 
and Tuesday, in what we should callin English the small hours of the morning on 
Tuesday. In ordinary Hindu usage, a day does not begin till sunrise; and the 
interval from sunrise on Monday to sunrise.on Tuesday, including what we should 
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call the small hours of the morning on Tuesday, would be called Monday, If 
therefore, we took in its literal and ordinary sense the commentator’s statement 
that the couple left on Tuesday, then, knowing that according to the text of the 
poem they left ‘‘ before sunrise and after the moon had set, *” we should be driven . 
to conclude that they left in the night between Tuesday and Wednesday. 


20. Canto IX of Silappadhikaram, however, leaves us no option but to conclude 
that, in the evening of the Monday when Kovalan abandoned Madhavi, the latter 
sent him a note pressing him to return, that the messenger met Kovalan near the~ 
market, that Kovalan would not look at the message and spurned it as well as the 
sendér, and that he went in the same evening after nightfall to the private apart- 
ments of his wife Kannaki and induced her to leave home with him early neat 
morning. Therefore they must have left in the small hours of the morning before 
the sun rose on Tuesday: and the astrological condemnation of the day of their 
departure as a day of ‘‘ Jyeshtha” combining with Tuesday, must be referred to 
Tuesday, as the day which rose on the first day of their journey, rather than to 
Tuesday as the civil day at the close of which they commenced that journey. 


21. Astronomical considerations lead us to the sameconclusion. The 13th tithi 
of the bright fortnight, which coincided with Monday, 28th Vaikasi, came to an 
end at 334 ghatikas after sunrise on Monday 17th May, A.D. 756. Tho 14th tithi 
began at the same moment and ended at 58 ghatikas after suurise, i.e, at what 
we should call 5 a.m. on T'ussday. The next tithi, the 15th or full moon, came 
to end on Tuesday night at 514 ghatikas after sunrise, i.e., at what we should call 
8 a.m. on Wednesday. [There was an eclipse at this full moon, but it need not 
concern us, as neither text nor commentary refers to that phenoienon. | 


22. All night between Tuesday and Wednesday, there was a full moon (except. 
for the eclipse), and the express reference in the text to the brief interval of darkness 
between the setting of the moon and the breaking of day on the last tithi of the 
bright fortnight, would oblige us, even if the 14th tithi had been current on 
Tuesday, just as the 13th tithi was current on Monday, to conclude that the couple. 
left their home in the night between Monday and Tuesday, not in the night bet- 
ween Tuesday and Wednesday. 


23. But the story requires (and this also is a very unusual condition, which, 
together with the other conditions stated above, is satisfied by A.D. 756) a Monday 
inthe morning of which the 13th tithi of the bright fortnight was current, and at 
the end of which the 14th tithi was not only current but had come toan end; for, 
ifthe 14th tithi had been one that came to end by day on Tuesday (asit did in A.D. 
211), then the 15th tithi or full moon would have come to end by day on Wed- 
nesday and the night between Tuesday and Wednesday would have been the last 
night of the waxing moon when it would be possible for the moon to set, whereas 
we understand from the story as unfolded in the text and commentary, that the 
night between Monday and Tuesday was the last of the waxing moon before it was 
full. (The commentator was evidently not unware of the fact thatthe 14th tithi 
was Kshaya, i.e., that it began and ended between one sunrise and the next; in 
fact, this is impliedin his statement that Monday morning was the 18th tithi 
and Monday night was the 14th and that the same Monday night was the last 
night in which the moon set during the bright fortnight.) 


24. The apparently meagre details given partly in the text and partly in the 
commentary of Silappadhtkéram suffice to lead us almost infallibly to the date- 
intended by the author as well as the commentator, viz. A.D. 756. We say 
* almost infallibly,’’ because we have had so far to assume, for the correct solution 
of the problem, that the Rishaba sankrantiin A.D. 756 fell nc* later than mean 
sunset, i.e.,0n March 20°58-+380°98= March 51°50 = April 20°50. [The figure *50 
means at °50 of a day of 24 hours or at 30 ghatikas counted from dattise 4 

25. The actual moment of Rishabha sankranti, according to the first Arya Sid- 
dhanta was, however, in A.D. 756 (as will be seen from Tables I and II of: Indian 
Ohronology), March 20°5833+-30°9250 = March 51:5083 = 80 ghatikas, 30 palas. 
(==.12 minutes) after mean sunrise on 20th Apri) A.D. 756; iv other words, the 
sankranti was later than mean sunset by 30 palas or 12 minutes, Now the rule in 
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Southern India (p. 4 of the text) is that if sankranti occurs before sunset, the civi 
month begins on the same day, and that otherwise the civil ea begins on as En 
day. Nowadays almanac-makers probably do not consider the actual moment of 
sunset in working this rule, since they seem always to postpone the beginning of the 
civil month when the sankranti falls after 30 ghatikas from mean local sunrise, i.e. 
from 6 a.m. (mean local time). It is just possible, however, that in former times they 
may have considered the sankranti with reference to the actual moment of sunset. 
If they did this in A.D. 756, then the moment of sunset on the 31st day of the solar 
year in lat, 11° (Tanjore, which is fairly near the site of Kavirippattinam, the anci- 
ent Chola capital), must have occurred 6 minutes or 15 palas after mean sunset 6 p.m. 
(see art. 80 of Jndian Chronology). ‘his fact, however, would not by itself account 
for the non-pestponement of the beginning of the civil month because the moment of 
Rishabha sankranti would still be 6 minutes or 15 palas latter than actual sunset. 
But in fact we have to apply, not the present rules as to local sunrise and sunset 
which are based on the Siddhanta Sirdmani (A.D. 1150), but the rules which were 
in force before that work was published by Bhaskaracharya. The effect of those 
rales is stated in section 62 of Prof. Jacobi’s article at page 436 of Hpigraphia Indica, 
Volume I, and in accordance with the ancient practice as there stated, we have to add 
the chara, i.e., 130 asus or 180 x 4 = 520 seconds = nearly 9 minutes of time, to 
the moment already obtained (t°6’ p.m.) in order to obtain the actual moment of 
sunset, as it was probably computed: by the almanac maker at Tanjore in the year 
A.D. 756. With this addition we find that the Rishaba sankranti would in that 
year have occurred about 3 minutes before actual sunset, so that the month 
Rishabha or Vaikasi would have begun on the day of sankranti, and Chittirai would 
have been a month with only 30 days, and our problem would be fully satisfied in 
every respect. | 

26. Incidentally, the present case shows that, in verifying solar month dates of 
this period, we shoald take into consideration, not only the First Arya Siddhanta 
and the actual moment of sunset, but also the rule stated by Bhaskaracharya as to 
the ancient practice in calculating the local time of suvrise and sunset. 


27. The full date with vara, tithi and nakshatra, in Silap- 
padhikaram,—Perhaps the most interesting passage in Silappadhikéram froma 
chronologist’s point of view is the second one quoted at the head of this paper. 
“There is a prophecy that in the month of Adi, in the dark fortnight, on a 
day of ‘Bharani’ and ‘ Krittiké’ nakshatras, on the 8th tithi, on a Friday, 
Madura must be destroyed by fire and the royal line of kingscome to an end.” In 
the first place, the clear reference to a week-day postpones the dats of composition 
of the poem (in the present state of our knowledge) to a period subsequent, at any 
rate not anterior, to the 5th century A.D.—vide page 15 of the text. Secondly, 
the details of tithi, vara and nakshatra given in this passage enable us to satisfy 
ourselves whether the date arrived at by us on the strength of earlier passages in 
the poem and the commentary thereon is borne out, or whether there is still.a 
chance for either of the competing dates A.D. 211 and 1301. Our object in exami- 
ning dates in A.D. 1301 is to meet a possible view that, supposing this was the 
epoch of the commentator Adiyarkunallar, he may have based his comments on a 
contemporary date similar in all. respects to that mentioned in the poem but 
obtained from a panchanga of his own time (¢f. remarks ont he Alvar dates, paper 
vi, p. 487 below. , 

98. On Friday 23 July A.D. *756, which was the last day of the Tamil month 
Adi, Sravana (lunar month) bahula 7 (= 7th tithi in the dark fortnight) ended, and 
the 8th tithi in the dark fortnight began, ut 21 ghatikas after mean sunrise, 1.e., at 
or about 2-30 p.m.; while nakshatra “ Bharani” ended, and nakshatra ‘‘ Krittika ” 
began, 6 ghatikas after mean sunset, which divides the Indian civil day into equal 
halves. According to Brahma and Garga, Bharani would have come to end 30 ghati- 
kas earlier, i.e., 6 ghatikas after sunrise. The nakshatrais indicated in Tamil by the 
words pe Cer 6-44 meaning Krittika nakshatra. But the commentator 
on Silappadhtkaram, called yq@o usar wy Aas (1.0.5 id the author of the 
glossary”), interprets spa Cre Gre by * Krittika Bharam,” more, we may 
suppose, out of regard for facts than in view. of the literal meaning of the words, 


* Ephemeris, Vol. J, part II, A.D. 700 to A.D., 799. 
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The nakshatra of a day is, properly speaking, the nakshatra. current at suurise, 
which, in this case, was Bharani: but Krittika is the nakshatra of fire (Tamil 
-9/{pe = fire), thence the prophecy that Madura was destined to be destroyed by 
fire on a day of “ Krittika’’; but inasmuch as it was more properly a day of 
‘“‘ Bharani,” the commentator has thought fit to mention this fact. Madura was 
probably burnt in the night when *‘ Krittika”’ nakshatra was current. 


29. So far, the year A.D. 756, for the res geste of the pom, tallies exactly 
with the second as well as the first date which we have had to investigate in order 
to determine the date of its composition. We have now to see whether A.D. 211 
or A.D. 1301 which, we found, would not satisfy the first date would answer at 
least the second. | 


30. In A.D. 211 the tithi Sravana (lunar month) bahula saptami ended, and 
ashtami began, at. 474 ghatikas after sunrise, ie., about 1 a.m. in the night 
between Friday and Saturday, the Friday being 19th July, the last day of the 
month of Adi. Nakshatra “ Bharani’? ended about sunrise on Saturday 20th 
July, the Ist of Avani. We have here three objections to accepting A.D. 211 as 
a likely date. In the first place, the tithi was saptamt, not ashtami at the time 
when the town began to be ablaze, i.e., in the night between Friday and Saturday ; 
in the second place, the nakshatra was Bharani not Krittika (spe Cet GL) 
at all: and thirdly, the nakshatra Krittika was current on Saturday, Ist of Avani, 
and not on Friday in Adi. We have already seen that A.D. 211 will not suit also 
the day of departure of Kovalan and Kannaki from Kaviripattinam. 


31. Nor could the commentator have had in mind A.D. 1301 as_a year similar 
in all respects to the year when Madura was burnt. In A.D. 1301, Sravana (lunar 
month) bahula saptami ended, and ashtami began, at 353 ghatikas after mean 
sunrise, -i.e., about 8 p.m., while nakshatra ‘‘ Bharani” ended, and nakshatra 
“ Krittika ” began, at 484 ghatikas after mean sunrise, i.e., about 1-30 a.m., in the 
night between Friday and Saturday. The Friday was 28th July, the last day of 
Adi. Here again Friday 28th July could not have been referred toas ‘‘ Krittika.”” 
unless the fire happened after 1-30 a.m. 


32. The Madras Epigraphists have graduaily come to adopt the view presented 
in this paper, though on quite different grounds. In his South Indian. Inscriptions, 
Volume II, part III, page 378 (1895), Dr. E, Hultzsch wrote: “In one of his 
interesting contributions to the history of ancient Tami] Literature, the Hon’ble 
P. Kumaraswami allots Karikala to the first century A.D. This opinion is based 
on the fact that the commentators on the Stlappadhikdram represent Karikala as the 
maternal grandfather of the Chéra king Senguttuvan, a contemporary of Gajabahu 
of Ceylon. Mr. Kumfaraswami identifies the latter with Gajabahu I who, accords 
ing to the Mahavamso, reigned from A.D. 113 to A.D. 135. With due respect 
to Mr. Kumaraswami’s sagacity, | am not prepared to accept this view, unless 
the identity of the two Gajabahus is not only supported by the mere identity of 
the name, but proved by internal reasons, and until the chronology of the earlier 
history of Ceylon has been subjected to a critical examination.” 


33. Twelve years later, at page 66 of. his annual report for 1906-07, the 
Madras Epigraphist, the late Rai Bahadur V. Venkayya, as the result of his 
examination of the larger and smaller Sinnamanur plates, recorded his opinion that 
the last Madura College or Academy (Kadaichchangam) mast have come into 
existence prior to the middle of the 8th century A.D. If we are right in concluding 
that the date of composition of Silappadhikéram was somewhere about A.D, 756 
then it follows that Rai Bahadur V. Venkayya made a very shrewd guess, for the 
middle of the 8th century A.D. which witnessed the composition of Silappadhi- 
kéram became by that very fact the highwater mark of Sangam literature. 


34. Notwithstanding the hint thrown out by Dr. Hultzsch in 1895, no one 
seems to have thought it worth while to probe the alleged identity of Gajabahu of 
Silappadhikaram with Gajabahu I of Mahavamso : but Dr. Kumaraswami’s suggestion 
referred to by Dr. Hultzsch was accepted and most rigidly carried to its logical 
conclusions by that great Tamil scholar -the late Mr. V. Kanagasabhai Pillai in 
his. “ Tamils 1,800 years ago,” a work which enjoys a deservedly high reputation 
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but which, if reprinted, as it ought to be, would have to be re-named “ Tamils 
1200 years ago,” for the whole work is concerned with events, persons and poems 
centred in the last Sangam which, we have seen flourished not more than 1200 

ears ago. Mr. Kanagasabhai Pillai’s views, accompanied and enforced by co pious 
illustrations from Sangam literature, have been adopted by almost every subse- 
quent writer on the subject, e.g., Mr. M. S. Purnalingam Pillai, p.a., in his 
“ Primer of ‘Tamil Literature ” (1904), Mr. 8. Anavaradavinayakam Pillai, .a., in 
the Introduction to his Edition of Valadi, Mr. T. A. Ramalings, Chettiyar, B.A., B.L., 
in his Age of Pattupadttu, contributed to the Tamil Antiquary, and by most magazine 
writers in Sen Tam! and. other periodicals devoted to 'I'amil literature. All the 
same, these somewhat, overdrawn pictures of the state of civilization in Southern 
India 1800 years ago will have to be revised in the light of our present day know- 
ledge ot epigraphy and chronology, and the scenes of the Madura Sangam will 
have to be transferred from the first century A.D. to the late 7th and early part 
of the 8th century A.D., the period which witnessed, along with the decay of 
Ruddhism, the rise of the Saivite and Vaishnavite teachers, Tirugnanasambandar, 
Sankaracharya, Nammalvar, etc. 

35. Incidentally, this readjustment of dates will enable us to understand why 
Tiruttakkadevar’s Jivaka Chintamani has always been classed in Tamil literary 
tradition with the other great works of the Sangam period. Those who have 
adopted the ‘‘ Gajabahu ” or “2nd century” theory have been obliged to place in 
their imagination a gulf of some 600 years between the date of composition of 
Silappadhikaram and that of Jivaka Chintamani, because it is well known that the 
latter poem was founded on Mahdpuranam, the first part of which, Purvapuranam, 
was written by Jina Senacharya, the preceptor of the Rashtraktta king 
Amodghavarsha ], who ascended the throne in A.D. 813, while the second part or 
Uttarapuranam was the work of Jina Senacharya’s disciple Gunabhadracharya. 


36. Now it is a fact that tho text and commentary of Jivaka Ohintamani 
contain a date which can be stated with certainty as A.D. 813, the very year of 
accession of Amoghavarsha I. Frem the canto of the poem called Gandaruva 
Tattayar Ilambakam and the commentary thereon we extract as many as five 
identities :— 

(Commentary on stanza No. 493). 


(1) Masi 1 = Magha bahula 10; 
(2) Masi 6 = Magha amavasya. 
(3) Panguni 4 = Phalguna bahula 14. : 
(Stanza 599) (4) Simha lagna on Friday, Phalguna suéla 3 = nakshatra 
“Uttra Bhadrapada.” | 
(Stanza 621) (5) Thursday in the week following = “ Rohini.” 


We have to find a single solution to these five equations. We may try the years 
AD. 813, A.D. 840, A.D. 935, A.D. 992, A.D. 1114, A.D. 1019, A.D. 1236, which 
are all years that contain likely elements; viz., in these years tlie first new moon 
in the solar year was more or less 14°36 days removed from Mesha sankranti, 
and Magha Amavasya fell at a late hour on Tuesday or an early hour on 
Wednesday; but only A.D. 813 satisfies all the conditions. In that year as we 
may see from the Ephemeris, Vol. II, Masi ] = Magha, .bahala 10 = 20 January 
A.D. 814 (Friday). Magha Amavasya fell on 25th January A.D. 314 (Wednes- 
day), which was 6 Masi. Phalguna sulla 8 and nakshatra “ Uttara Bhadrapada 
ended on Saturday 28th January 814 at 23 and 33 ghatikas, respectively, after 
sunrise; so that on Friday about sunset, when the lagna was Simha, the nakshatra 
current was “Uttara Bhadrapada” and the tithi current was sutla 3. In the 
following week, nakshatra ‘“‘ Rohini” ended at 18% gbatikas aiter sunrise on 
Thursday, 2 February A.D. 314. Lastly Paogunl 4 in the same year was 22 
February A.D. $14 (Wednesday), on which day Phalguna bahula 14 was current 
throughout the day, ending very shortly after sunrise next day. All this may be 
verified from Ephemeris, Vol. II. an 

37, We need not enter upon detailed calculations of other competing years; 
but any one curious to investigate the subject may satisfy himself that none of 
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the other years will suit our requirements in all respects, including ‘“ Simha” 
lagna which occurred about sanset. 

38. It must not be supposed that the author of Jivaka Ohintamani wished it 
to be understood that that romance happened in the year A.D. 813-14. Had such 
been his sole intent and purpose in the passages cited above, nothing would have 
been easier for him than to have given-us the Kaliyuga or Saka year, or at least 
the Cyclic year (Prabhava, Vibhava, etc.) But in the astrological craze which 
overtook the country at a very early period, it became the fashion to attach an 
astrological causation to the principal events in the life of every hero or heroine: 
and of cours9 the full astrological influence exerted by the planets at any time 
could not be brought out without mentioning the lagna, vara, titht and nakshatra, 
or at least the tithi and nakshatra, or vara and nakshatra. Had some work been 
in existence during the Sangam period that gave varas, tithis and nakshatras in a 
sort of ephemeris for several hundreds or thousands of years, nothing would have 
suited better a Sangam poet who wished to compose or improve a romance and 
locate it, say, in 3000 B.C. ; but in the absence of such a work of reference, the 
poet was driven to resort to contemporary panchangas and we are thus entitled to 
infer that any particular astrological combination mentioned by a poet and 
referrible to only one date, must have been obtained by him from a contempor- 
aneous panchanga of that date. The reader may be disposed to doubt whether 
this explanation can be held to account for the way in which commentators like 
Adiyarkunallar and Nachinarkiniyar, who composed their commentaries some 
centuries after the date of composition of the poems commented on fill up, as 
they do, Jacune in their authors’ astrological references. The answer is that 
commentaries in Southern India generally spring up almost simultaneously with 
the publication of a poem of any importance ; because, although the language of 
Silappadhikiram was far more intelligible to contemporaries than it is to us, yet 
it was the language of poetry and, in accordance with a practice as old as the 
Tolkappium, it had to be introduced to the world obstetricante manu, that is, 
throagh the mediation of a commentator. We know that Silappadhikaram had a 
commentary from the very beginning. The best commentaries no doubt survived 
in course of time, but in the great commentaries on the great Tamil poems, there 
seems to have been maintained a continuous unbroken tradition of annotation, 
dating from the date of each poem, and astrological peculiarities, whether alluded 
to in the text of a poem or supplied by the ingenuity of an early scholiast, would 
be just the sort of curious learning that would be handed down scrupulously from 
commentator to commentator. 


39. In line 85 of the 26th Canto of Silappadhikaram it is stated that the Chera 
King Chenguttuvan, after hearing the storv of Kannaki from the shepherds 
or Kuravas, visited the ‘‘ Nilagiri”” mountain for a day with his forces, and then 
proceeded to the North of India whence he procured stone for the image of 
Kannaki, which he solemnly installed in his capital Vanchi. What became of 
Kannaki-worship, thus instituted, is only partially known: for students of Tamil 
literature have searched in vain for any trace on the continent of Southern India, 
of this worsbip which became popular, and has remained so to this day, in Ceylon. 
The Nilgiri District, therefore, may be said to possess an additional interest for 
students of Silappadhikaram, in that not only is it alluded to by name in the text 
of the poem, but there still exists in that district a place called Kannagimand, 
(Rivers’ Todas, page 734), which is a mand or village belonging to the Toda clan 
of Keradr (itself an echo of Kerala), and situated in Meknad, very near the Sisipara 
route, leading from Malabar into the Nilgiris, one of the probable routes by 
which, acvording to Mr. Rivers (page 704), the Todas themselves entered the 
Nilgiris. At Fair Lawn, which is at no great distance from Kannagimand, are 
the ruins of an extensive fort, erected possibly either by Chera Kings or by those 
who subsequently wrested from them the Nilgiris. For, three centuries Jater 
then the time we have been dealing with, we find copious epigraphic evidence of 
the conquest of the Nilgiris by the Hoysala King Vishnuvardhana (A.D. 1117), 
whose general “frightened the Todas, offered up the Nilgiri peak to the goddess 
of victory, and pursuing the Malayalis, made himself master of Kerala »—Annual 
Report of Madras Epigraphist for 1906-07, page 81. 
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APPENDIX (iv). 
THE TRUE AND EXACT DAY OF BUDDHA’S DBATH. 


(Reprinted from Indian Antiquary, 1914.) 


The object of the subjoined chart is to show that the true date of Buddha’s 
death (Tuesday, 1 April, 478 B.U.), is deducible from the eight week-day dates 
cited in Bishop Bigandet’s Life of Gaudama (Triibner’s Oriental Series). 'Che 
demonstration is accomplished by selecting 5 out of the many dates which have 
from time to time been associated with Buddha (see a long list of such dates at 
p. 165 of Vol. Il of Prinsep’s Tables) and testing the week-days of the several 
occurrences with reference to each of these dates. The dates selected were :— 


(1) 1027 B.C., which is the must frequently occurring among the dates 
collected by Prinsep ; 


(2) 901 B.C., corresponding to 980 B.C. for the birth, and to ¢01 B.C., 
for the death ; which is said to be quoted by Jachrig‘from Pallas’ Mongol Chrono- 
logy (Prinsep, Joc. cit.) ; 


(3) 646 B.C., corresponding to 835 B.C., which is said by Prinsep to be the 
vera adopted at Lhassa and founded on an average of 9 dates: 846 B.C. appears co 
be the date of ‘‘ Buddha’s appearance”’ alluded to ina well-known Tamil Bud- 
dhistic poem of 8th cent. A.D. called * Manimékhalai; ” 3 


(4) 6388 B.C., known as the Peguan date; and lastly, 


(5) 478 B C., Cunningham’s second date, which, at page 22 of J. R.A.S8,, 
rt Dr. Fleet admits to be an alternative to his own date, 483 B.C., Karttika 
éukla 8. 


In selecting supposed dates for trial, I have endeavoured to limit myself to 
typical! ones, i.e., to thuse which have at least sume points in their favour. I made 
an exception in favour of 846 B.C., because, though wide of the mark, it is a curious 
date and seems to have been adopted by Tamil Buddhists of the 8th century A.D., 
who appear, according to indications in the Tamil poem Manimekhalai to have 
believed that Buddha was born on the 14th day of Rishabha month and on a day 
of nakshatra Vifakha. ‘The same poem refers to the year 1116 of an era, appa- 
rently a Buddha era, having been reached circa A.D. 7°70. Other dates, which 
might have been selected, had to be rejected in limine, because the week-days 
were obviously unsuitable. ‘Lhis remark applies to 544 B.C., which would give a 
Sunday (instead of Tuesday) as the day of Buddha’s death, as well as to 543 
B.C., in which the tithiand nakshatra of Buddha’s death concurred ona Friday. As 


[Continued on page 474 infra] 


N.B.—The following abbreviations are used in the chart below. 

1. su. for éukla,the bright fortnight of a lunar month. Bahula paksha is not referred to even once in the chart, 

2. f. d.t. and f.d.n, These symbols indicate respectively thut a titht or a makshatra ended on the fcllowiny 
day after that cited us th» day of the tihé or the day of the nakshatra. Ordiuarily a tith or a nakshatra ss cited aa 
beionging to the day on which it comes to end but occasionally, it is cited as belonging to she day when it only 
commences, ‘ F. d. t.” and “f, d.n.” mean accordingly “following day’s tethi” and “following day's nakehatra,” 

3. The endirg moments of tithis and nakshatras are generally given correct 10 two decimal places of aday. 
The key to this system will be found in the author 6 Kye-talle. ‘lus ‘20 meonn 12 ghatrkds after sunrise. 

4, When both tithi and nakshatra are cited, the ending moment of the tiths is given first,and then the ending 
moment of the nakshatra. 

5. The English calendar years cited in pairs run from 1 March to 0 Marsh, (i.e.the last day of February). 
Thos 1096-95 8. c. is the periid from 1 March 1096 to 28 kebruary 1095, At the epooh we are considering, this 
period coincided very nearly with an ludivn toler sicereal yeer. 

6. The expression “ preceded by an adhika month” draws attention to the circumstance that the lunar year 
ander c nsideratiou was one of 13, not of 12, montha, 
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Chart to show that the true and exact day of Buddha’s death (1 April 478 BC.; Tuesday) 


8. Week-Day datea in 
Bigandet’s Life of Gaudama. 


Supposed central date 1027 B.C. 


Supposed central date'901 B.C. 


1, Kauzda Era given up on Sutur- 
day let of tne moon of Tabaong (= 
Phialg.). 


Reference: Vol. I, p, 13. 


2. Commencement of Ketzane Era- 
Sunday, let of the. waxing moon of 
Tagu (=Chaitra). 


Vol. I, p. 13. 

In Vol. Ul, p. 133, footnote, Big- 
andeot isin obvious error as to this 
date: see para, (6) of explanatory 
note. 


3. Birth of Buddha, year 68; Vai- 
fakba Puarnira; Nakshatra ‘ Vi- 
éikha,” Friday. 

Vo) I, p. 28; Vol. II, p. 71. C-m- 
ception having taken place under 
Nak. “Utt. Ashidha” in férévana 
month and birth under “ Viééikha,” 
Vaiéikha gu. 15is the implied date 
of dirth. 

4. Buddha leaves Kapilavasru— 

ear 96, Sunday, Ashadha Fall 

oop-Nakshatra ‘Uttara Asha- 
dha”; and enters into solitude next 
day, Monday. 


Vol. I, pp. 62-64 (year 97.) 
Vol. 11, p. 72 (year 96.) 


§. Attainment of perfect wisdom- 
year—103, Vaisikha full moon ; Visie 
kba Nakehatra; Wednesday. 


Vol. I, p. 97 “a little before the 
break of day.” 


Vol. If, p. 78. 


6. Death of Buddha's father Sud- 
dhodana,—year 107;. fall moon of 
Wakaong (=Grivena); at sunrise 
on Saterday. 


Vol, I,-p. 208. 


7, Death of Baddha.—year 148 ; 
Vaitakbs foll-moon. Nek. “ Visa- 
kha” Tuesday : s little before day 
break. 


Vol. II, pp. 6%, 73. 


8. Tho new religions era commen. 
cesin the year of Buddha’s death 
148 on Monday, first of the moon 
of Tabaong (=Phalgans). 


Vol. II, p. 113. The week-day 
was possibly Sunday which appeara 
in. another version recurded by Big- 
andet.; vide footnote to p. 133, Vol. 
JI, and para. (6) of explanatory 
mote, 


cg nena 


am 
tres SES SEIN neeemmnmneeeneeneneeeet 


1098-95 B.C. Phalguna (preceded 
by adbika month) éukla 1 was Wed. 
Jany. 30, 1095 B.C. ; °39. 

N.B:—Abolition of. last year of old 
Kauzda Era, 


1096-94 B.O. Chaitra Sukla l= 
Friday, Mar. 1, ‘12, 1095 B.C. 


N.B.—Eetzana Era, yoar 0, marked 
by Phalguna suka 1 in 1003-95 B.C. 


1027-26 B.C, Friday, April ll; 
1027 B.c.; "34; 16, 


N.B.—Philguna éuk]a 1 in 1028-27 
B.C, marked ‘vear 68, expired, of 
Ketzana Era, (1096 less 1028). 


999-98 B.C. Tithi ended on Sunday 
June 29, 999 B.C. at ‘31 and Nak. 
shatra had ended on Sat, at ‘49. 
This was Sravana full-mcon. 


N.B.—1!, Nak on Sand. was not 
Uttara Ashédha. 

2. Phalguna éukla 1 in 1000-999- 
R.C, marked year 96, expired, of 
Ketzana Era (1096 less 1000) and 97 
current, 


902-91 B.C.; Wednesday, April 
14-17, 902 B. c.—ptrnima; but nak. 
shatra Viéakha had ended on Tuesday 
at ‘77 of day. 

N.B.—1. Nak. on Wed. was not 
Visdiuha. 

2. Phélguna éukla 1 in 993-92 
B.C. marked year 103 expired of 
Betgana Era (1096 less 993). 

988-87 8.0. Friday, Jane 27°55, 
988 B.C.; Sravana full-moun. 


N.B.—Phalgana sukla lin 989-88 
B.C. marked. Eetzana year 107 
expired (1096 less 989). 


948-47 B.O.; Tuesday, 7 April, 
948 B.O. ; 84; '97.. 


N.B.—Philguna sukja 1 in 949-48 
B.C. marked Ketzans 148 carrent or 
Ketzana 147 expired, 


949-48 B.C.; Phalg. au. 2—Mon- 
day; Jan. 26 ‘64, 948 B.C. 


N.B.—This was the Phalgana be- 


fore Buddha’s death and. marked new 
era, year 0. Philguna Sakja 1 in 
948-47 B.C. marked year 1 expired 
of new religious 3ra. 


1050-49 B.C.; Phalgana (preced- 
ed by adhika month). $n. 1 was Sat, 
Feb. 1, 1049. B.C, Tithi ended at ‘21,” 

N.B.—Abolition of last year of 
Kauzda Eva, Sat. was prob. Adi 
Ohandrodaya. 


1049-48 R.C.; Chaitra 6ukle l= 
Sanday, 1 Mar. 1049 B.O. ; ‘71. 


N.B—Montay was prob. Adi 
Chandrodaya. 

2. Eetzana Era, year 0 marked by 
Phialguna éukla 1 in 1049-48 B.C. 


980-79 B.C.; Friday, April 1, 980 
B.C. ; 96; f.d.n. °45. 

N.B.—1. Nak. “ Visékba ” was our- 
rent on Friday and ended on Sat. at 
“45 


2. Philg. éuk]a! in 981-80 B.C. 
marked Ketzana 68 expired (1040 
less 981). 


952-51 B.C.; Sunday, 19 Jone, 
952 B.C.; ‘88; °80. 


N.B.—1. This was Ashidha fall- 
moon (precededby adhika month), 

2. Phalg, 6ukla 1 in 953-52 B.C. 
marked Eetzana 96 expired (104° 
less 953) and 97 current. 


945-44 B.C.; Wed. 4 April 945 
B.C. ; ‘61; ‘91. 


N.B.—Phalgune éukla 1 in 946-45 
B.C, marked Eeteana year 103 ex- 
pired (1049 less 946). 


941-40 B.C. ; Sunday, July 17°90, 
941 B.C. ; full-moon of Sravana (pre- 
ceded by adhika month.) 


N.B.—Phaiguna éukla 1 in 942-41 
B.C, marked Eetzana, 107 expired 
(1049 less 942). : 


901-00 B.C.; Wed. Mar. 29; 901 
B.C. ; '21; °99. 


N.B.—1. Nak. “ Visakha” com. 
menced at -040n Wed and was not 
current on Tuesday. 

2. Phalg. gu. 1 in 902-01 B.C. 
marked Eetz. 148 current and 147: 
expired. 


902-01 B.C. Phalg. éu. 1 was Sun- 
day, Jany. 16, 901 BOC.; +34; the 
same day was Adi Chandrodaya. 

N.B.—Thiswas the Phalguna be: 
fore Buddha’s death and marked 
year 0 of the new religious Era. 
Phalg. éukja 1 in 901-00 B.C, marked 
year | expired of new religious cra. 
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da\deducible from the week-day dates cited in Bishop Bigandet’s Life of Gauduma. 


Supposed central dute 846 B.C, 


916-15 B.C. ; Phalguna Sukla 1 was 
Monday, 20 Jany. 915 B.C. ; 71. 


N.B.—-1. Sat. was not Phalguna 
-Gukla 1 or 2. 
2. Abolition of old Kauzda Era, 


. 916-15 B.O.; Ohaitia én. 


1=Wed. 
Feb, 19° 10,915 B.C. 


N.B.-—-Sunday was not Adi Chan. 
drodaya. 

2. Eetzana year 0 marked by 
Phalguna éukla 1 in B.C. 915-14. 


846-45 B.C.; Tuesday, Apri] 20; 

846 B.C. ; 89; °21. 

_ N.B.—1 Solar and lunar year began 
cat practically the same moment. 
The Tuesday was 14 Rishabha;_ u, 
‘14 ended on Tuenday at OS. 

(2) Phalgona éu. 1 in 847-46 B.C. 
wmarked Ketgana 68 (915 less 847), 


818-17 B.C.; Wed. 9 June, 818 


B.C. ; °38 ;f: d. n. ‘238. 


N.B.—This was Ashad ba full moon 
‘but neither tithi nor nak. fell on 
Sunday. 

2. Phalg. 6a. 1. in 819-18 B.C. 
merked Fetzana 96 expired (915 less 
$19) and 97 current. 


811-10 B.C.; Sat. 25 Mar.; 811 


B8.C.;-i9 3 f..d. n. "32. 
_ NB.—-Week day was not, Wednes- 
day. $58: 

2, Phalg. 6a. 1 im 812-11 B.C. 


marked KEetzana 103 expired (91 
less 812). Bie 


807-06 B.C., Wed. 7 Jaly 807 
B.0, 17. 
+ N.B.—Sravana fall 
week-day was not Sat, — 
9. Phalg. gu. 1 in 808-07 B.C. 
Ketzana marked 107 expired (915 
fess 808). 


moon, but 


967-66 B.C.; Sund. 17 Ap. 767 
B.C.; 14-Nak. “ Visakha ” ended on 
Bat. at ‘74. 

: ¥.B.--Phalg. én. 1 ia 768-67 B.C. 
marked Eetzana 146 current and 147 
oxpited (915 leas 768). 


708-67 B.C.; Phalg. (preceded by 


. Ahika month), eukla 1 was Wed. 2° 


¥eb 3 ‘90. - 


N.B.--Philg. ¢u..1 in 768-67 B.C. 
marked year 0 of new religious era 
aad Phily. ev. 1 in 767-66 B.C. 
marked year 1 expired of new era. 


i 


Supposed central date 638 B.C. 


637-36 B.C.; Phalguna 6ukla 2 
ended on Sat. Jan 26 °90 636 B.C. 


N.B.—Abolition 
Era. 


637-36 B.C.; Chaitra suakja 1 
ended on Sunday Feb. 24 ‘57, 
636 B.C. 

N.B.—Fetzana Era, year 0 bevau 
B.C. on Phalguna 60. 1 in 636-35. 


567-66 B.C. ; Thursday, March 26, 
567 B.C.; ‘86; Nak. ended on Sat. 
at ‘17. 

N.B.--1 Friday was not Vaisékha 
sun 15, 

2 Phalyona 6u.1 in 568-67 R.O. 
marked Ketzana year 68 expired 
(636 less 568). 


538-33. B.C. Srivana full moon 
ended on Monday, 13th July 5389 
B.C at 44 and Nak. “ Uttara 
Asbaédha” had ended at ‘58 on 
Suaday. Ashadha full moon was 
Sat. Jun, 13°97. Nak. ‘Uttara 
Ashadha’’ in that month - was 
Monday, June 15 °28. 3 

N.B.--Phalguna un. 1 in 540-39 
B.C, marked Ketzana year 96 expired 
(686 less 540). 


582-31 3.c,; Tuesday, 29 March 
532 B.C. H ‘6; tas n. 77. : 5 

' N.B.—Phalgune 6u, 1 in 533-32 
B.C. marked Eetzana 1038 expired, 
(636 less 533). 


528-27 B.C.; Saterday 11 July, 


528 B.C, : 53, 


‘N.B.—Phalguna 6éu. 1 in 529-28 
B.c, marked Ketzana 107 expired 
(636 leas 529), 


488-87 B.C ; Wednesday, April 
21. ‘97; 29. 12th day of Rishabha 
(Solar month), 


‘Note 1, Tuesday was not Vais. 
6a, 15. 

2. Phialg. 6a. 1 in 489-88 B.C. 
marked Eetzana 1147 expired, 148 
current (636 less 484), 


489-88 B.C. Phalguna dnkla 1 
(preceded by adhika month) ended 
on Monday Feb, 8, 488 B.C. at ‘72. 


Not#.--Philgona fu. 1 in 489 
B.0.. marked year 0. of new religions 
era, Year 1 expired was marked by 


‘Phalg. Su. 1 in 488-87 B.C. - 


of old Kaueda: 


Correct central date 478 B.C. 


627-28 B.C.; Phalyuna 6n. 1, 
(preceded hy adhika month) ended 
on Sat, Feb. 4. 626 B.c. at 39, 

- NB Abolition of Kausda Era. 


626-25 B.C. New moon at the 
beginning of Chaitra month was 
Sat. March 4°99. 626 B.O. éukla 1 
ended on Munday, March 6 at ‘05 
and this was first Chandrodaya, 
Sukla 1 was current throughout 
Sunday, 

ee Su. 1 in 626-25 5.C, 
marks Eetzana year 0 (abt. 25 
625 B.C). ee 


557-56 B.C, ; Friday, 
B.C.; 69; f. 4. n. °31. 
N.B.—-Phaigona du. 1 in 658-57 


B.C. marks Ketzara year 68 expi d 
(626 leas 558), ‘ ae 


4 Ap. 557 


529-28 B.C. ; Nija Ashadha full 
Moon and Nakshatra “ Uttara 
Ashidha ” ended st ‘89 ‘and 62 


respectively of Sunday 22 J 
529 B.C, ! 2 


N.B.—Phalguna 60. 1 in 530-29 
B.C. marks Eeteana 96 expired (826 
less 530) and 97 current. 


522-521 B.C.; Wednesday, 8 April 
522 B.C. ; 36 ; °74, 


N.B.—Phalgana éu, 1 in 523-22 
B.C. marks Eetzana 103 expired. 
(626 less 523). 


518-17 B.C.; full moon tithi of 
Sravana commenced on Sat. 20 
Jnly, 518 B.C. at ‘61 and endéd on 
Sund, 21 July at ‘51 of day. 
Saturday, at sunrise of which 
Suddhodana died, was loosely called 
full Moon, although this description 
was properly applicable to night 
between Sunday and Monday. 

N.B.—Philg. 6u. 1 in 619-18 
B.C. marks Eetzana 107 expired 
(626 lesa 619), 


478-77 B.0.; “ Visikha” nak- 
shatra commenced at ‘87 on Tues. 
day, 1 Ap. 478 B.O. and ended at 
*89 on Wed, ; 6ukla 15 was current 
all Tuesday and ended on Wednes- 
day about sunrise. 

NB.—Phalgans 6&1, 1 in 479-78 
B.O. warks Eetzana 147 expired, 
148 current. 


479-78. B.O. °Phailguna  éukla 
2=Monday Jany. 20 ‘98, 478 
B.c, Phalgona éukjla. 1 ended on 
Sunday: 19 Jany. 478 B.C, at ‘89 
of the day, . : 

N.B.—Phalgona su. 1 in 479-78 
B.C, marks year O of new religious 
era, Year 1 expired is therefore 
merkéd’by Phalguna éu. 1 in 478-77 
B.C.—Eetzana 148 expired (626 
less 478), 


-- + + ee ee 
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regards 483 B.C., I must say, with reference to Bigandet’s week-days, that a more 
improbable year would be difficult to find, since in that year Vaisakha pirnima 
ended on Saturday March 28°90, while Nak. ‘ Visakha ” commenced on.Sunday, 
March 29°02 and came to end on Sunday, March 29°98: in other words, pirnima 
and “ Vaisikha ” Nak., did not concurin Vaisakha mouth of that year for even one 
second of time. The year, 484 B.C. isa more probable year, because both Vaisakha 
Su. 15 and “ Vaisakha” Nak. ended in that year on a Tuesday. eo 


An additional reason for selecting (2) 901 B.C., was that if any year was likely 
to yield week-days identical with those yielded by 478B.C., it was 901 B.C., on 
account of a well-known cycle in Indian Chronology by which week-days, tithis- 
and nakshatras generally repeat themselves on the same days of the Indian 
sidereal year once in 423 years. ‘The year 901 B.C. does yield week-days closely 
similar to those yielded by 478 B.C., except that it fails at the most important point 
and brings out the week-day of Buddha’s death as Wednesday instead of Tuesday 


It will be seen that the only year for Buddha’s death which brings aut all the 
week-days correctly ts 478 B.C. The number of tests could be multiplied, but we 
may be fairly certain that the result would always go to confirm 478 B.C. 


This being so, it becomes an important question when these week-days were 
first recorded. Evidently, not during Buddha’s life time or shortly after lis 
death, because the week-day, as a detail used for ordinary citation was not known 
in Europe till the 8rd century A.D. and probably was not known ia India rill least 
the 5th century A.D. : indeed, week-day citations are not rommonty met with in India 
tillthe 8th century A.D.—[See on the whole subject of the Indian week-day, Dr. 
Fleet’s valuable article in Oct. issue of J.2.A.8. for 1912 pp. 1039-1052]. 


The Burmese chronicle, translated by Bishop Bigaudet, is called Malla-linkara 
wouttoo and was composed about A.D. 1773, but Prof. Rhys Davids testifies to the 
substantia], even verbal, identity of that chronicle with the Jataka commentary 
current in Ceylon in 5th century A.D (Prof. Rhys Davids, cited by Mr. Harry C. 
Norman in J. R. A. S. 1908 p. 15). We may, therefore, assume that the week- 
days in Bigandet’s Life of Gaudama were calculated ' retrospectively by some one 
between the 5th and the 8th century A.D. : but even so, we are led to infer that the 
true date of Buddha’s death, though forgotten, as Dr. Fleet has shown, by 1200: 
A.D. in Ceylon, had been preserved in the traditions of Buddhists for at least a 
thousand years after the death of Buddha. 


There are certain points worthy of note in the calendar system disclosed by 
an investigation of these week-days :— 


(1) In this calendar there runs throughout an implied distinction between the 
commencement of an era, and the commencement of a year. The commencement 
of eras was shifted from time to time, it was Sukla 1 of Chaitra of a particular year 
under the Ketzana Kra, and under the New Religions Era, it was associated with the 
date of Buddka’s death ; but what is clear is, that the commencementof tiie year was. 
always the same, Le., Sukla 1 of Tabaong or Phalguna. As an analogous case, 
we may cite the era of the reformed English calendar which began on 14 Sep. A. D. 
1752, though the commencement of the year was always the same as before, the 
1st of January. 

(2) Secondly, it is apparent, except in the case of the last date on the 
chart, that the commencement of the lunar month under this ancient calendar, 
was Sukla 1 or pratipada, as in the present day Indian calendar, and not the 
first heliacal rising of the moon, as in the Jewish and the Muhummadan calendar. 


jon _ ~ rice = eee ae 
1 At the time when this article was first contributed to the Indian <Antiquary (1914), there j aint c 
bility (thonghit seemed highly improbable), that the anthor of Mails-Vinkivermodaene might Ler aivaseat A iuasanns 
weekdays in accordance with the modern Burmese Oalendar, which has been in nse in Burma since 1738 A.D, FI 
Ind, Ant., Vol xxxix (1910), Sir Alfred Irwin has given the elements of the Burmesecalendar from A.D 638 to AN D. 
1752, but adds: “ itis not certain what calendars were actually observed in Burima before the year 1100 Burthese 
Era. = A,!, 1738.” After a good deal of study of the relevaat documents it has been found impossible to verif 
whether, according to the modern Burmese calendar, the week-days in Bigandet could he located any where See 
than in the years shown in the last column of my chart. Bigandet is certainly in error in supposing, in footnote t 
p. 183, Vol. II, and elsewhere, that they oan be located with referenve to 543 B.C. as tha central date. * 
From the Introduction to Part Il of Vol. I of the Ep:-emeris, it will be seen that Burmese d 
were in all oeroiaiad calculated according to the Sorya Siddhinta, Examples are given at chao Goku ae 
Part II of Vol. I. 
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In the excepted case I suspect, as observed in paragraph (6) of this note, a wrong 
reading in Bigandet’s English Translation (Vol. II, p. 113) of Monday for Sunday. 
On the other hand, the phrase adi chandrddaya diné quoted by Dr. Fleet from 
Dipavamsa (J. R. A. 8. 190%), seems to refer, not necessarily to gukla 1, as 
assumed by him, but to the first day when the crescent was actually visible, and 
in 242 B.C., as shown below, this was actually gukla 2. The ordinary rale 
(p. 70 of the Text) is, that if Sukla 1, ends before 42 of a day, (25 ghatikas after 
sunrise) the crescent will rise the same evening and that if Sukla 1 ends later 
than +58 of a day, (35 ghatikas after sunrise), the crescent will only appear 
next day. Between these limits, the day of the first appearance of the crescent 
is a matter of calculation. 


Among other indications going to show that the“ first of the moon ” or “ the 
first of the waxing moon ’”’ in Bishop Bigandet’s translation is meant for éukla 1 
is the following, which is also otherwise interesting. We are told at p. 107 of 
Vol. I that for 49 days from the attainment of perfect Buddhaship, i.e., from 
Vaisakha piirnima, Buddha did not taste food, and that on the 50th day which 
was the 5th of the moon of Watso he was hungry. [Bigandet’s translation in 
this place “ 5th after the full moon of Watso” is an obvious mistake, since (1) 49 
days from Vaisakha pirnima can only take us to gukla 5 (293 + 142+ 5 = 49) 
in Watso or Ashadha, and (2) we know from p. 118 of Vol. I that some days 
after the conclusion of the 49 days fast, Buddha preached a sermon at exact full 
moon and evact sunset ; this we may identify as Ashadha ptrnima or Watao full 
moon—which tithi, in 522 B.C., ended on 6 June at ‘40 of the day or alittle while 
before sunset.| The 50th day from Vaisakha pirnima in 522 B.C. was Wednes- 
day, 27 May = Ashadha (or Watso) éukla 5, which tithi ended at ‘78 of the day. 
In this case, Sukla | was first moon rise, but as Sukla 1 ended on May 24°18, the 
Sth tithi, if it had been counted from first moon rise, would have been 'l'hursday, 
May 28, the 51st day, not Wednesday the 50th day counted from Vaisikha 
purnima. It is clear, therefore, that tithis in the text translated by Bigandet 
ere calculated, as now, from new moon and not from the first moon-rise. 


(3) On the relative merits of 483 B.C. and 478 B.C. as years of Buddha’s 
death, Dr. Fleet remarked, at p. 22 of J. R. A. &. 1909: “For the latter. occur- 
rence” (the anointment of Devinampiya ‘Tissa), ‘‘the mention of the Ashadha 
nakshatra indicates 247 B.C. or 242 B.C. he choice thus lies between 247 +236 
B.C. = 483 and 2424236 B.C. 478 B.C. The earlier year is preferentially 
supported by a consideration uf the circumstances which paved the way to the 
acquisition of sovereignty by Chandragupta.” 


It will be seen from the author’s ‘‘ Eye-table”’ that Nakshatra Piirva 
Ashadha can coincide with Margasira éukla 1 or Sukla 2 (on either of which days 
Devanampiya Tissa was anointed) only in a year in which some month previous to 
Margasgira was adhika. This was the case with the years 247 B.C. and 242 B.C., 
and Dr. Fleet is, therefore, perfectly right in observing that the choice lies 
between these years. ‘I'here is, however, this noteworthy difference between 
these two years. In 242 B.C., the year of anointment of Devanampiya Tissa, 
corresponding to 478 B.C. for Buddha's death, Margasira Sukla 2 ended. on 
November 14, at 513 ghatikas (in Lanka time), after mean sunrise, and as Sukla 1 
had ended at the corresponding part of the previous day, it is clear, from the rule 
cited above, that gukla ¥, Nov. 14, was addi chandrodaya dina or first moon-rise in 
the month. Nakshatra Pirva Ashadha was current all through Nov. 14 and came 
to end at 24 ghatikas after mean sunrise next day. The case was very different 
in 247 B.C. Since, in that year, Margasira éukla 1 ended at 9 ghatikas after mean 
sunrise on 6 November, it is evident that, that was adi chandrodaya dina or the 
day when the crescent first appeared. Nakshatra Pulrva Ashadha, however, 
commenced only at 502 ghatikas after sunrise on the same day, i.e., 2 hours after 
midnight and was current for only about ¥4 ghatikas at the very end of the day. 
The anointment could, of course, have been performed in what we should call the 
small hours of the morning of 7 November, 247 B.C. so as to bring the ceremony 
within the influence of Ptrva Ashadha, but generally speaking, such a day would 
not be called a day of Parva Ashadha, whereas 14 Nov. 244 B.C. was strictly a 
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day when Pirva Ashadha joined with the adi chandrodaya dina of Margasira. So 
far, the calculation of nakshatras appears to point to 242 B.C. rather than to 247 
B.C. as the year of anointment of Devanampiya Tissa; and consequentially, to 
473 B.C. rather than to 483 BC., as the year of }uddha’s death. Dr. Fleet 
promised to exhibit in a separate article, the process of determining the nakshatras, 
but to the best of my belief he has not done so yet. The determination is very 
easy by the tables and method of my Indian Chronology. ‘¢ 


(4) One of the reasons which led Dr. Fleet to adopt Karttika Sukla 8 rather 
than the traditional Vaisikha éukla 15 as the day of Buddha’s death, was that, on 
the latter assumption, it was not possible.to place the two anointments of 
Devanampiya Tissa 247 B.C. Margasira gukla. 1, and 246 BC., Vaisakha Sukla 15, 
as well as the arrival of Mahindo in Ceylon (B.C. 247 Jyaishtha Sukla 15) within 
the year designated by Dipavamsa as ‘236 years after the deaih of Buddha,’’ i.e., 
after 483 B.C., Vaisékha Sukla 15. He argued rightly that if each ‘* Vaisékha 
§ukla 15’? was the commencement of a new year, the arrival of Mahindo at any 
rate must belong to a year Jater than 236 expired of the Buddha era, which would 
be complete on Vaisakha Sukla 15, 247 B.C. Now, if as I have shown above, the: 
ancient Buddhist year always took its departure from §ukla | of Phalguna, then it 
follows (a) that year 236 expired of the religious era would be marked by 
Phalguna sukla | in (479 B.C. less 236=) 243 BC, and (b) that the second and 
third events, referred to above would both fall within the space designated by a 
single year, 286 expired, (running from 243 B.C, Phalguna Sukla 1 to 242 B.C. 
Magha Amiavasya). Such being the case, the necessity for adopting Karttika 
éukla & as the day of Buddha’s death, in great measure, ceases. Dr. Fleet seems 
to think that both the anoiutments of Devanampiya-Tissa should be placed within 
the 247th year current after the death of Buddha. I do not know if the text of 
Dipavamsa requires this construction, The text, as quoted by him (J.R2.A.S. 
1909, p. 11) makes two statements, (1!) that Devanampiya-Tissa was anvinted 236 
years after the death of Buddha; (2) that, he was twice anointed. It may be that 
the first anointment was in the 236th year current, towards its close, and the 
second in the 237th year current. | 


(5) It follows from an examination of these week-day dates that Buddha’s 
age at the time of his death was 79 complete years, not 80 yerrs, and that, 
supposing he was born in the year 68 of the Hetzana Era, he could be said to 
have died in the year 148° of that era only in the sense that the year 148 was 
varttamana or current. See, however, division (8) below of this note. 


(6) Bishop Bigandet remarks in a: footnote on p. 133 of Vol. II that the 
Kauzda Kra was abolished on a certain Saturday which was the new moon of 
Tabaong (March) and that the Ketzana Era commenced next day Sunday the first. 
after the same new moon. This of course is not correct, since the old era was 
abolished with effect from Phalguna (Tabaong) Sukla 1 (See Vol. I, page 13\, while 
the new era was brought into force with effect from Sukla 1 of the next month 
Chaitra (= Tagu). 

Ou the other hand, while referring to the commencement of the New 
Religious Era (the era of Nirvana), Bigandet has made a mistake just the converse 
of the above. He says (footnote on the same page 133 of Vol. II) : “ In the year 
148, the first day of the month of Tagoo (April), which fell on a Sunday, was 
fixed as the beginning of the new computation, emphatically called the era of 
religion, 543 B.C.’ We need not concern ourselves with 543 B.C. (Asa matter of 
fact, the first of the new moon of Chaitra or Tagoo in 643 B.C. was Wednesday,. 
not Sanday.) But it will be seen from a comparison of this passage with those at 
page 13 of Vol. Land page 113 of Vol. II, (1) that where Bigandet affirms Phaleuna 
Su. £ to have been the beginning of the Kauzda Era, he should have said this of 
Chaitra su. 1; and (2) that where he affirms Chaitra su. 1 to have been the 
beginning of the New Religious Era, he should have said this of Phalguna su. 1. 
So far, there may have been, on his part, a mere mistake of transposition of 
months, but in saying (in footnote to page 133, Vol. II,) that Sunday was the 
beginning of the new religious era (Era of Buddha’s death), ha is backed by the 
calculations exhibited in my chart against the 8th date; and contradicted by his 
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own statement in the text (page 113 of Vol. Ii), that the New Religious Era began 
on a Monday, Should my conjecture that Sunday was the proper week-day in 
this case prove justified by a reference to the Burmese manuscript used by 
Bigandet or to any other original text, ther it will follow that “ first of the waxing 
moon ” throughout the chronicle translated by Bigandet means ‘ Sukla pratipada,” 
and not the first heliacal rising of the moon. 

(7) Ip one or two instances, details of dates, not explicitly affirmed by 
Bigandet, have had to be supplied from other circumstances stated by him. ‘Thus, 
as regards the birth of Buddha, we are told, in the first place (Vol. I, page 28), 
that he entered the womb of his mother Maya at a full moon under the constella- 
tion “ Oottarathan” (= ‘Uttara Ashadha”’). Reference to the Eye-Table 
appended to my Indian Chronology will show that this must have been the 
Full Moon of Sravana. As Buddha was born 9 months later under the constella- 
tion “ Withaka” (‘* Visakha’’), (Vol. II, page 71), the birth, as may be seen from 
the same table, must have taken place at the Vaisakha full moon, not 6 days after 
the same full moon (as stated erroneously in the footnote to page +7, Vol. I), 
when Nakshatra “ Vaisékha ” would be an impossibility. 

Similarly, when we are told (Vol. I, pages 62-64) that Buddha, preparatory 
to embracing the life of an ascetic, left Kapilavastu at the full moon of “ July ” 
under the constellation ‘‘ Oottarathan,” we may infer that it was the full moon of 
Ashadha month, because elsewhere Bigandet has rendered the Burmese ‘‘ Watso ” 
(= Ashadha month) by ‘“‘July” (see, for instance, Vol. I, page 200). July is no 
doubt the English equivalent of Ashada at the present time; but it was not so in 
Buddha’s time when the equivalent of Watso or Ashida was May-June. The 
reader has to be reminded that English months, in 477 B.C. meant, in comparison 
with Indian months, a time of the sidereal year more than one month in advance 
of what they now mean. This result is due (1) to the forward movement of the 
Indian sidereal, »s compared with the European tropical, year, and (2) to the 
dropping of 1” days in the Gregorian Calendar. In support of my statement that 
the departure from Kapilavastu took place on a Sunday, I may refer to Vol. II, 
page 72, where the next day when he entered into solitude is given as Monday. 

Lastly, the year when Buddha left his home to lead a hermit’s life is given 
as * Hetzana 97 ’’ in Vol. I, page 62, and as ‘‘ Hetzina 96” in Vol. Il, page 72. This 
is not a discrepancy, because we may understand the former to be an expired, the 
latter a current, year Similarly, the Hetzina year of Buddha’s death, 148, has, I 
believe, to be understood only as a current year, equivalent of expired year 147. 

(8) I have reserved for the last place the discussion of the important 
question, whether, admitting the correctness of the dates shown for Buddha’s /tfe, 
in the last column of the chart, the date of his death may not be 477 B.C., as con- 
jectured, first by Cunningham, and more recently by Prof. Charpentier of Upsala 
in the July 1914 issue of Indian Antiquary. I am bound to say that two 
sets of considerations are in favour of 477 B.C : in the first place, this date would 
make him fully 80 years old when he died, which indeed is the commonly received 
age, attained by Buddha when he passed into Nirvana; and in the second place, 
although the week day of Vaisakha éu. 15 and Nak. “ Visakha” in 477 B.C. was 
Monday (April 19; -90 ; -44), yet the next day was Tuesday, and as he is said to 
have died “ov Tuesday, a little before day break”, this may mean, though not 
strictly, ‘‘a little before the daybreak of Tuesday ”: that is, in the early morning 
hours of what we should call Tuesday (in the Indian Calendar, in the last hour or 
two of Monday). Te ee 

The real difficulty, however, about 477 B.C. is in harmonizing with this date 
the statement that the new religious era began on the Ist of the waxing moon of 
Tabaong (Phalguna) ‘in the year of Buddha’s death,” the week-day being either 
Sunday, as stated in Bigandet’s note on page 183 of Vol. II, or Monday, as stated 
at page 118 of Vol. II of his text. The following are all the relevant Phalgunas :— 


Phalguna Sukla 1 of 479—73 B.C. fellon Sunday, 19 Jan.478, B.C. ending 


at ‘88 of day. 
9 is on 478—77 ~~ ,, fell on a Friday. 
gee cs ss «6 Wednesaays 
‘ » op 470—78 «=, 5s Sunday (ending at ‘78 of day). 
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We cannot possibly adopt the Philguna éu, 1 of either 478-77 B.C. or 477-76 
B.C. as the commencement of New Religious Era, because in neither case was the 
week-day Sunday or Monday. Weare driven, therefore, to conclude that the 12 
months beginning with Phalguna of 479-78 B.C. (19 January 478 B.C. were the 12 
months constituting ‘‘the year on which Buddha died,” i.e., that he died on 
Vaisakha éu. 15 of 478 B.C., not on Vaisakha Su. 15 of 477 B.C. 


(9) The Hetziua Era is no doubt, as observed by Dr. Fleet in Jc Bs Ae 
1912, page 239, ‘‘a late invention ”; but it is, nevertheless, a true invention, 


(7) because the dates expressed in that era are, astronomically, true dates; 
and 

(b) because they include, by implication, one historically true date, the 
year, 478 B.C. of the death of Buddha. . 


The week-days, coupled with tithis and nakshatras, direct our attention, with 
almost absolute certainty, to one and only one series of years which, thanks to 
them, can be verified and identified with as much confidence as if they had been 
recorded in 478 B.C. Knowing, then, from other sources, the historical probability 
of the central year, 478 B.C. (that it is approximate, according to Dr. Fleet, 
within 5 years, does not detract much from its historical value), we need not be 
disturbed by the reflection that this and other surrounding dates must have been 
laboriously calculated, and for the first time fitted out with the full dress of vara, 
tithi and nakshatra, by some astronomer in the Sth, 6th, 7th ora later century A.D. 
The later the century, the more genuinely do the historian, the chronologist and 
the critic become interested in the discovery that, for a thousand years, if not 
more, after Buddha’s death, the true year of its occurrence was, notwithstanding 
many contradictory traditions, faithfully preserved somewhere in Buddhistic 
sacred lore. 
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APPENDIX (v). 


ASTRONOMICAL REFERENCES IN THE MAHABHARATA. 
(Originally delivered as a lecture wnder the auspices of the Madras Interary Society. ) 


(1) Bhishma Parva, Chapter 2, verse 23. 
alakshé prabhaya hinaém paurnamasimcha kartikim 
Chandro bhidognivarnascha padmavarne nabhastale. 

Even in the night of the Kartika full moon, the moon, having lost all its 
splendour, became invisible (or looked like fire), the sky looking like lotus. 

(2) Bhishma Parva, Chapter %, verse 32. : 
rohinim pidayannesha sthito rajan sanaischarah 
vyavrittam lakshma somasya bhavishyati mahadbhayam. 


O! King, the planet Sani oppresses Rohini. The sign of the deer in the moon 
has shifted from its position. A great evil is foreboded by all this. 
(3) Lhishna Parva, Chapter 3, verse 12. 
éveto grahastatha chitram samatikramya tishthati 
abhavam hi vigeshena kuriinam tatra pasgyati. 


Ketu, the white planet, stops on passing beyond the constellation Chitra, 
All this forebodes total destruction of the Kurus. . 
(4) Bhishna Parva, Chapter 8, verse 18. 
dhimaketuh mahaghorah pushyam chakramya tishthati 
senayorasivam ghoram karishyati mahagrahah. 


A fearful comet is rising and is distressing Pushya; this great planet will 
cause great havoc to both armies. | 
(5) Dhishina Parva, Chapter 3, verses 14 to 16. 
maghasvangarako vakrah Sravanecha brihaspatih 
bhagam nakshatramakramya siryaputrena pidyaie. 
Sukrah proshthapade pirve samaruhya virochate 
uttare tu parikramya sahitah samudikshyate 
$veto grahah prajvalitah sadhtima iva pavakah 
endram tejasvi nakshatram jyeshthim akramya tishthati. 
_ Mars is retrograde in Magha and Brihaspat: in Sravana. _ Uhe sun’s offspring 
Sani advances towards Bhaga and afflicts it. The planet Sukra rises towards 
Pirva Bhadra, shining brilliantly and looking towards Uttara Bhadra (Dutt’s 
translation). Ketu, blazing like smoky fire, stops and afflicts the effulgent 
constellation of Indra. 
(6) Bhishma Parva, Chapter-3, verse 17. 
dhruvah prajvalito ghoramapasavyam pravartate 
rohinim pidayantan tavubhau cha Sasibhaskarau 
chitra svatyantare chaiva dhishthatah parushagrahah. 
~The constellation Dhruva, fearfully blazing, advances towards ,the right. 
Both the sun and the moon distress Rohini. A terrible planet (Rahu ?) has taken 
up its position between Chitra and Svati. 
(7) Bhishma Parva, Chapter 3, verse 18. 
vakranuvakram kritva cha Sravanam pavakaprabhah 
brahmarasim samavritya lohitango vyavasthitah. 


The red bodied planet, effulgent like fire, passing in a round and round way, 
stops encircling Sravana overridden by Brihaspati. 
(8) Bhishma Parva, Chapter 3, verse 27. 
samvatsarasthayinau cha. grahau prajvalitavubhau 
(visakhay&h samipasthau) bribhaspatisanaischarau. 
Those two burning planets, Bribaspati and Sani, have become fixed for a 


year. 
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(9) Bhishna Parva, Chapter 3, verse 29. Bet 
krittikam pidayenstikshnaih nakshatrain prithivipate 
abhikshnavata vayante dhiiaaketumavasthitah. ; 

O King, Rahu of terrible deeds afficts Krittika. Roagh winds, foreboding 
terrible danger, are continually blowing. 

(10) Bhishma Parva, Chupter 3, verse 32. < 
chaturdasim panchadasim bhiitaptirvam cha shodasim 
imamtu nabhijanami amavasyam trayodasim. 


A lunar fortnight has hitherto consisted of fourteen days or fifteen days or 
sixteen days. But on the 13th day andin the course of the same month two 
eclipses have taken place. | 

(11) Bhishma Parva, Chapter 3, verse 33. 
chandrasiiryavubhau grastavekahne hi trayodasim 
aparvani grahavetau praja samkshayayishyatah. 

(12) Mdyoga Parva, Chapter 142, verse 18. 
saptamaceapi divasit amavasya bhavishyati 
sangramo yujyatam tasyam tamahuh sakradevatam. 

In 7 days there will be full moon and on that day let us engage in fight, for 
this is the day favourite to Sakra. 

(13) Udyog Purva, Chapter 1438, verse 8. 
prajapatyam hi nakshatram grahastikshno mahadyutih 
Sanaischarah pidayati pidayan pranino adhika. 

That active planet of great effulgence, Sani, troubles the star Prajapatya, 
indicating greater trouble to living creatures. \ 

(14) kritvachangarako vakram jyeshthayam madhusidana 

anuradham prarthayate maitram samgamayanniva. 

The planet Angaraka travels retrograde to the constellation Jyeshtha, O! slaver 
of Madhu, and goes towards Anuradha as if seeking its friendship. 

(15) ninam mahadbhayam krishna kuriiném samupasthitam 

viseshena hi varshnéya chitram pidayate grahah. 

Surely, O! Krishna, a great calamity for the Kurus is at hand, especially as 
the planets go against Chitra. 

(16) somasya lakshma vyavrittam rahurarkamupaiticha 

divascholkah patantyetah sanirghatah sakampanah. 


Rahu comes to the sun which has covered the path of the moon and from the 
heavens fall down meteors with loud noise and making the earth shake. 
x # # * * 


The foregoing passages of the Mahabharata contain the principal astronomical 
references to ba found in that epic, but for the reasons stated in paragraph 246, 
page 100 of the text, it was not possible to deal with them methodically along 
with Rama’s horoscope. The popular impression concerning these references is 
that the observations in question were made at the time of occurrence of the 
events described in the Mahabharata, while the pious hope of even the well- 
informed portion of readers snd hearers of the Mahabharata is that it may be 
possible, by means of these references, to determine the date of those events, or at 
least of the composition of the poem. The remarks made in paragraph 246, page 
100 of the text, will have prepared the reader for the conclusion that there is 
absolutely no scientific or historic warrant for either the popular impression or the 
pious hope. The astronomical details given in the Mahabharata differ in one 
important respect trom those in the Ramayana, Rama’s horoscope, even though 
the framer thereof may not have had in view any particular year, month, or date, 
can be located in time, if we regard it, as we did in section ili of Chapter V of the 
text, as the subject of a purely astronomical problem; whereas the Mahabharata 
references cannot possibly yield a date, because (1) they are mutually repugnant, 
as has been stated already at page 100 of the text, (2) they are the evident result 
of interpolation by subsequent writers, and (3) they seem tu have been interpolated 
at different times and in different centuries A.D. 
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2 The general opinion of modern critics regarding the date of composition of 
the Mahabharata is that it must have taken four or five centuries for its composi- 
tion, viz., from about 800 B.O. to about A.D. 200 and, that the main part of the 
work may be held to have been composed during this period. But the Maha- 
bharata, apart from its being a national epic like the Iliad, has also been used by 
successive generations since the inception of its composition, as a repository, or 
rather an encyclopedia, of all kinds of knowledge, legal, philosophical aad 
religious. At the same time, the poem suffered the usual fate of literary works 
conceived and executed in ancient times, in that it has been altered or amplified 
in minor details by scribes, scholiasts and editors. The astronomical references 
consisting as they do of a line or two each, beloug to the minor class of interpola 
tions. An estimate of the epoch when some of these interpolations became possible 
is all that can be attempted. In particuler, the omen connected with the 13 
days’ fortvight (see 10th and 11th passages quoted above), which was commented 
on in paragraph 29, page 8 of the text, could not have been conceived earlier than 
the time when the rules for determining the ending moments of tithis, with 
reference to the sun’s and the moon’s anomalies and equations, were in full 
operation and this could not have been earlier than the 6th century A.D., when 
the writings of Varahamihira were published. The other interpolations about the 
positions of planets may be referred to more or less the same epoch. 


8. A pertinent question in regard to these interpolations as well as those in 
the Kamayana is, whether the framers of them intended merely to give utterance 
to certain astrological combinations of planets supposed to produce good fortune 
or the reverse, or whether they intended to designate a particular epoch of time as 
corresponding to the planetary positions. There is no ground for supposing the 
second alternative and we are left with the first as furnishing the sole motive for 
the interpolations. The Paripadal horoscope, which we treated in section (ii) of 
Chapter V of the text as pure chronology, is not in terms astrological and must, 
therefore, be regarded as quite an exceptional passage in ancient Indian literature. 
Of course there is nothing to prevent a chronological interpretation being put upon 
an astrological combination of planets ; but a mere astrologer is apt to be reckless 
or ignorant in regard to the astronomical possibility of the positions stated by him ; 
and if the positions are in fact astronomically impossibie, it must be equally impossi- 
ble to put a chronological interpretation upon his statements. A very good 
illustration of this observation is afforded by the ancient commentary on the 
Paripadal horoscope itself, where the commentor Parmélalagar treats the references 
as merely an astrological question, ignoring altogether the astronomical possibility 
of the positions assigned by the poet to Venus and Mercury when the sun was 
according to the comentator in Simha, whereas the poet, as shown i extenso in 
section (ii) of Chapter V, evidently intended this horoscope as a piece of chronology 


no less than of astrology. 

4. Some of the Mahabharata references to astronomy afford an even better 
illustration of reckless astrological statements made without due regard to astro- 
nomical possibilities. Certain well-known passages quoted above, especially 
No. 5 state that Mars was retrograde in Magha nakshatra at or shortly before 
the time of the great battle which is supposed by ali authorities to have 
taken place during the month of Margasira. So far as the author is aware, neither 
Mr. Vaidya in his ‘* Mahabharata, A criticism,” nor the late Mr. Gopala Ayyar, nor 
any of the other writers on the subject of Mahabharata chronology, have adverted 
to the circumstance that it is not astronomically possible for the planet Mars to 
retrograde in the Magha nakshatra about the time of Kartika Amavasya or for some 
days later. An examination of Mars’ retrograde positions in Table V-B will make 
this clear. The impossibility appears, also to be recognized in Indian works of 
astronomy, such as the Tamil Jyotishuganitu Sastram by Mundmpannar Krishua 
jyoshyar, paragraph IL, page 95. In the same passage of the Mahabharata it 1s 
stated that at the same time Venus was in Ptrva Bhadrapada. This also is an 
impossible position for Venus when the sun is in Kartika solar month, or Marga- 
gira lunar month. To get over these difficulties, Mr. Vaidya supposes that the 
positions of Mars and Venus are to be taken in the sense of vedhas or astrological 
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cross aspects ; but the present writer-has very little doubt but that whoever framed 
these positions of Mars and Venus in the Mahabharata thought that they were 
possible astronomical positions and was ignorant that the reverse was the case. 


5 It remains to notice the capital drawback of these astronomical refereiuces 
in the Mahabharata, viz., that owing to the fact of their having been introduced by 
different writers and at different times, the same planet is supposed to have occu- 
pied a number of different ragis, for instance, Mars is in one passage going back 
from Jyeshtha towards Anuradha; in another, as already stated, he is retrograde 
in Magha. Saturn in the first passage is oppressing Rohini and in the second 
passage Pirva Phalguni. Jupiter is in one passage near Visakha nakshatra and 
in another in Sravana nakshatra. The only coasistent series of references appears to 
be that in the sizth and eighth passages (Bhishmaparva 4, verses 17 and 27) which 
place Jupiter and Saturn near Visaka and an evil planet, possibly Mars, retrograding 
between Svati and Chitra. The idea seems to be that the three chief planets were 
retrograding at the samnetime and were, therefore, exercising a very banetulinfluence: 
Mars is not mentioned by name in this passage which only refers to “ an evil planet,” 
but since in each of the astronomical passages in the Mahabharata the three principal 
planets Mars, Jupiter and Saturn are referred to, we ay presume that in the sixth 
passage which we have selected as being self-consistent, Mars is the planet intend- 
ed by the description “ the evil planet.’’ If we look for a date when all these three 
planets were retrograding in the positions referred to, we shali probabiy not find 
any date in Margasira month, but about the forty-first day of the {ndian solar year, 
i.e., about Vaisakha month, we find a certain number of dates, first 83084 B.C. in 
which on or about the fortieth day, Mars, Jupiter and Saturn occupied positions 
corresponding to 179 degrees (Chitra), 200 degrees ( Visakha) and 203 degrees /Visa- 
kha) of longitude In 1316 B.C. on the fortieth day of the Indian solar year the 
planets’ positions were :90 degrees (Svati), 215 degrees (Anuradha) and 206 
degrees (Vaisakha). Lastly, in 1079 B.C. their positions were 195 degrees (Svati) 
20; degrees (Visakha) and 222 degrees (Anuradha). In all these positions the 
planets were retrograde. As we have already remarked, there is absolutely no 
reason to suppose that either these or any other dates were actually contemplated 
by those responsible for the interpolation of astronomical references in the 
Mahabharata. 

6. The date first mentioned, 3084 bB.C,, might seem to be a plausible date 
because it is only 18th years distant from the first year of Kaliyuga 3102 B.C. 
But in all probability the Kaliyuga of Mahabharata was not the same as 
the Kaliyuga (1§th february 3102 B.C.) which was devised by the astronomers 
of Varahamibira’s time in the fifth or sixth century A.D. and which was the 
assumed date when all the planets were in mean longitude 0. We have the 
Strya siddhanta as an authority forthe statement (Strya siddhanta 1—57) that 
‘Sat the end of the golden age (Tretayuga) all the planets by their mean motion 
excepting, however, their nodes and apsides, are in conjunction in the 0 degree 
of longitude.” What is true of the golden age must be equally true of the begin- 
ning of Kaliyuga, because according to the assumptions of Indian astronomy in 
the various siddhantas, every planet completes an integral number of revolutions 
between the beginning of one yuga and the end of the same. Such was the reason 
why the astronomers of Varahamihira’s time fixed upon the midnight between the 
17th and 18th February, 3102 B.C. as the date of 0 Kaliyuga, according to Siirya- 
siddhanta, and sun rise on 18th February, 3:02 B.C. as 0 Kaliyuga according to 
the other siddhantas. Of course these astronomers knew that the Mahabharata 
referred to the Kaliyuga as the beginning of a new order of things, But they 
probably thought that as the date of the Mahabharata Kaliyuga was leftin vacuo, it 
was open to them to fill it up in any mannei they pleased, provided it suited the 
purposes of astronomical computation. Varahamihira alone in a well-known 
passage, which he professes to quote from Garga, appears to have held a definite 
opinion as to the period of Yudhishtira’s reign, but unfortunately the verses in 
which he states this opinion have been the subject of numerous and divergent 
interpretations. ‘The apparent meaning is that “ Yudhishtira’s reign preceded the 

aka era by 2,526 years,” that is, that Yudhishtira flourished circa A.D. 78 minus: 
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2,526 years = 2448 B.C. This figure has been controverted by Mr. Gopala Ayyar 
as well as by Mr. Vaidya, but there is ona consideration in favour of it. Varaha- 
mihira, or rather his authority, says that the Sapta Rishis were at that time in 
Magha Nakshatra and no body has attempted to discover what this means. The 
Sapta Rishis were supposed tu spend 100 years in each nakshatra in succession. 
This 1s a pure convention, equivalent to a reckoning by centuries, because the 
ancient astronomers knew very well that the Sapta Rishis, i.e., the constellation 
Ursa Major or Great Bear had no motion of the kind. It is exceedingly probable 
that the conventional motion of the Sapta Rishis through the nakshatras was made 
to-start Jike the motions of the planets, with the first nakshtra at the date of 0 
Kaliyuga. That first nakshatra was in all probability Krittika and not Aévini 
according to the modern usage. The astronomers of Varahamihira’s time knew 
that Krittika was the first nakshatra in vedic times, and in quoting a nakshatra 
for the Saptarshis in the reign of Yudhishtira, they probably * conformed to the 
ancient usage, rather.than to their own fixation of ASvini as the first nakshatra. 
If so, Mugha would be the eighth nakshatra, beginning from Krittika ; that is, 
the entry of the Rishis into Magha nakshatra would mean the beginning of the 
eighth century reckoned from 0 Kaliyuga, i.e., from 3102 B.C. This takes us to 
2402 B.C., which is not very distant from 2448 B.C., the date recorded in 
Varahamihira’s verse. 


“dsan maghasu munayah Sasati prithivim yudhishthire nripatau shad dvika 
panchadvyutah sakakalah tasya rajnasya.” 


7. A perusal of the chapter in the Bhishma Parva, in which the majority 
of the astronomical references occur, will show that that chapter teems with 
prodigies and portents, all of an extraordinary character, and is conceived in the 
same spirit as the passages in which the Roman historians Livy, Tacitus and 
Plutarch have recorded similar prodigies as having been the forerunners of great 
events in Roman history ; and the astronomical details in the Mahabharata were 
presumably added by subsequent writers with no other motive than to add 
astrological terrors to those already conceived by Vyasa or whoever first assum- 
ed that pen-name. 


8. It has generally been considered that there were two eclipses before the 
great battle, one at the time of new moon, and the other at the time of full moon. 
Such a succession of eclipses, with no other indication of the probable time, is 
not, however, sufficient for the verification of any date ; because two eclipses, 
one solar and the next lunar, succeeding each other within a fortnight, is quite 
an ordinary phenomenon. 

aly ees : : eee. ee ee 


* Footnote —This view becomes ali the more probable if Varahamihira did octually quote the verses in ques- 
tion from an ancient writer, in whose time the practice of reckoning the nakshatras from Krittika, as the first, was 
still in vogue. We find elsewhere such reminiscences by a later generation of the same tradition regarding the 
priority of Krittika among the nakshatras. In the Tamil Manimekhalai (date probably, seventh or eighth century 
A.D), the nakshatra in which Buddha was born, Visakhaé, now the 16th among the 27 nakshatras, is referred to as 


ber Beni dav Bars seenai uo 
minattitainilai minattakavayil 


j.e., ‘‘in that nakshatra which is the middle one of the nakshatras”; in other words, the ‘Tamil author of 
Manimekhalai, who was probably writing in the seventh century A.D., long after the astronorers had began to 
revard Asvini as the first nakshatra, alludes to Buddha’s nukshatra of birth, Visakha, as the 14th or the middle one 
among the nakshatras, which it could only be, if the reckoning started with Krittika as the first nakshatra. 
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APPENDIX (vi). 
DATES OF ALVARS (REVISED). 


The Alvars and Acharyas were Vaishnavite authors, preachers, reformers, 
singers, aud ascetics who worked either individually or in groups at the epoch 
of the general Hindu religious revival from seventh century A.D. onwards. The 
numerous popular accounts of them which pass under the names of qurupparam- 
paras (order of succession of religious teachers) tirwmudiadatvu, ete., are full of 
dates with all manner of details of Kaliyuga year, cyclic year, solar month and 
day, vara, tithi ard nakshatra, which at first sight promise a rich harvest to the 
chronologist Accordingly the author was at one time inclined to take these 
dates seriously, and he published the results of his investigation in a pamphlet 
entitled ‘‘ Dates of Alvars,” copies of which he will be glad to furnish to any 
one interested in research. Even in that pamphlet he was obliged to recognize 
that the Kaliyuga years furnished in the popular accounts down to, and excluding, 
the date of Ramanuja, were fictitious and more or less imaginary, but it seemed 
to him then that the other details of tithi, vara and nakshatra were capable of 
being independently calculated ; and such independent calculation yielded results 
which were apparently in agreement with general] critical considerations. The 
dates and the verification, as set out in the pamphlet, are reproduced in columns 
3 and 4 of the table at the end of this paper. 


2. Subsequent reflection and further experievcse with South Indian dates 
have, however, led the author to a very different conclusion: infact these Alvar 
dates afford a typical illustration. of the Willo’ the Wisp nature of Indian 
chronology when one relies too much on the dates presented in a, certain class 
of compositions, and in this category one may include the numerous spurious 
plates examined and exposed by Dr. Fleet and Professor Kielhorn in the pages 
of the Indian Antiquary and the Cholapattayams published by Mr. V. Rangachari 
of Madras in the Journal of the Royal Asiatic Society. _ 

3. The question, when and by whom were these Alvar dates first announced 
to the world, is ‘a most important one, upon the answer to which will mainly 
depend our verdict as to their genuineness. The Divya Suricharita of Garuda- 
vahanapandita is said to be the oldest extant work on the subject, to which the 
traditional details of Alvar dates have been traced, and the author of that work 
professes to have been a contemporary of Ramanuja (12th century A.D.). Now, 
if the earliest Alvars are shown either by a calendrical examination of their dates, 
or on general critical considerations, to belong to the 7th or the 8th century 
A.D., then we have to enquire carefully and establish when and by whom those 
dates were first recorded and by what means they were handed down to at least 
Ramanuja’s time (J2th century A.D.). 

_ 4. Letus consider first what the dates themselves have to tell us, and then 
what the critics tell us about them. It will be instructive to deal first with a 
typical date, say, that of Tiruppanalvér who was an Alvar originally belonging 
to the caste of panar. a low caste of singing mendicants. 

5. We are told in the popular account that Viruppanalvar was born in. 
Kaliyuga 842 (“ Kaliyuga 120” is a variant), i.e., somewhere about 2800 B.C., 
in * Durmati” year, in Karttigai solar month, on pirnima or full moon day 
(“ bahula 2,” which is two days later than piirnima is a variant), under nakshatra 
“Rohini’’ and on a Wednesday. The late Mr. T. A. Gopinatha Rao, in a 
manuscript entitled “4A critical account of the Srivaishnavas,” which, we are 
glad to note, the University of Madras has undertaken to publish, tells us 
that Tiruppanalvar must be placed between Tirumangaialvar and Tondaradip- 
podialvar, the former of whom was a contemporary of Nandivarman Palla-- 
vamalla (A.D. 717-779) and of Dantivarman (A.D. 779-880). There is nothing 
to prevent our extending the search for Tiruppanalvar’s date, if we please,. 
to'centuries earlier than the 7th, but we shall first exhaust the more probable 
period, i,e., that since the 7th century A.I). Between A.D. 700 and A.D. 1201 
there are only nine Durmati years (A.D. 721, 781, 841, 901, 961, 1021, 
1081, 1141 and 1201) and we may easily satisfy ourselves from the present 
Ephemeris that the only date corresponding to either of the alternatives for- 
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Tiruppanalvar, always excluding the Kaliyuga year from consideration, is A.D 
841, Wednesday 2nd November (= 10th day of Karttigai solar month), on which 
day Margaéira Sukla 15 or full moon tithi ended at 90 of the day while Nakshatra 
“Rohini” began at 94, ending at 91 next day. 


6. There is no date during this period, satisfying the alternative “Durmati 
Karttigai solar month, Bahula 2, Rohini, Wednesday ” (Wednesday, 25th October, 
A.D. 1021, satisfies all conditions except Karttigai month, for it was the 30th 
day of Tula or Aippasi month). 


7. The next question is, is it probable that the chronicler of Ramanuja’s time 
(12th century A.D.) had in mind either the A.D. 841 date for Tiruppanalvar, or 
an earlier date, Wednesday, 15th November, A.!). 601, when Margasira éu. ‘15 
and ‘* Rohini’? ended respectively at °87 and ‘77, or still earlier dates which may, 
with some trouble, be proved to correspond to the given details? Ifhe had any 
of these dates in his mind, he need not have written at random, as he evidently 
did, ‘‘ Kaliyuga 320 or 342.” In dealing with such dates, we no doubt dismiss 
the Kaliyuga years readily from consideration, because really it was not usual at 
any time during what we may call the epigraphical period (i.e., the period down 
to the 14th century A.D. in which epigraphy is almost our only safe guide in 
chronology) to quote Kaliyuga years; and of course Kaliyuga 342 or 280u B.C. 
is too early for citations of week-days or solar months, apart from tbe impossi- 


bility of any such date having been preserved by record or tradition for 4,000 years 
from 2,800 B.C. to A.D. 1200. 


_ 8. Supposing the date of birth of Tiruppanalvar was the earliest we found 
above, viz., 15 November A.D. 601, and supposing further that the details of vara, 
tithi and nakshatra were handed down regularly from that date to that of the 12th 
century chronicle in which we find them recorded for the first time, then it is 
raisins to assume that the chronicler, not being able to tell in what Durmati the 

var was born, fixed on a Vurmati 4,020 years before his own time, instead of a 
Durmati, only 600 years before. If we make this assumption, in which there is 
nothing intrinsically absurd, then we may make a similar assumption in regard 
to other Alvar dates also, and obtain the following dates, as set out in column 8 of 
the statement below :— 


Serial 
number 
in table Dates which more or less 
at the Names of Alvars. satisfy critical considera- Remarks, 
end of tions. 
this 
paper. 
| 
4 | Tirumaliéai Alvar... ... | A.D. 720, 2 January... ... | Mr. Gopinatha Rao assigns this Alvar to 
middle of 7th century A.D. 
5 | Periyélvar... ia ... | A.D. 725, 27 May... ... | Accordiig to Mr. Gopinatna Rao, middle 
9th century A.D. 
@ |Anda} ..  ... us awe | A.D. 776, 25 June fe _ Do. do. 
7 | Virnumangaialva a .. | AD, 776, 31 Atoler ... | Mr, Gopinatha Rao accepts this. 
8& | Kulasékharalvar Bs .. | A.D. 767,12 February _... | First-half of 9th century according to Mr, 
Gopinatha Rao. 
9 | Tondaradippod‘alvar ... ... | A D. 787,11 December _ ... | Mr. Gopinatba Rao accepts this. 
10 | Madprrakkavialvar ... .. | A.D, 797, 14 April 
11 | Nammilvar... Se - | A.D, 798, 4 May FoF oe, Do. 2 ; 
12 | Naithamunigal vad .. | A.D. 823,27 May... ... | Last quarter of 9th and major portion of 


10th century A.D. (Gopinatha Rao). 
A.D. 828, 17 April, or A.D. 
848, 23 March. 
ee ie A.) 601, 15 November, A.D.| Most critics would prefer the date in A.D. 
14 | Tirappanalvar nee oe 841, 2 Nove:nber. / 601 because the A}vars preceded Achi- 
ryas like Nathamuni and U iyakkondar, 


18 | Uiyakkondar ... 


bed A.D, 918, 26 Jone (born). 
EB Cb IAWRMOmE 8 . ave toys { AD. 1088, 28 April (died). : ie of 
kkal bi ane ... | A.D, 929, 25 February (but | Nota single date in any Virodhi Samva 
Bh ors sreemaai this waa 22 days short of | from A.D. 749 to A.D. 1409 suits the 
Virodhi Samvat). piven details: the first suitable dato is 
A D, 1470, 14 February. ” 
ine sei ... | A.D, 987, 11 October ... | Either Tithi 6u. 5 given in the tradi- 
Bit it deci i tional accountis anerror for éu. 12 or 

a : A.D. 1017, 4 April (born.), Margali is an error for Tula. 
18 | Baiminoje dus ie | A.D. 1137-8 (died). 


a = 2 
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9. We seem to have got hold of a number of useful dates which also are more or 
less likely to. satisfy the critics; but somehow we feel that we are not so sure of 
our groand with the early Alvars as we are with Ramanuja and his immediate prede- 
cessors; this is because between Ramanuja and the Acharyas who immediately 
preceded him thereare a number of chronological links, whereas our date for 
Tiruppanalvar for instance depends on a single chronological clue, the Hphemeris. 
Change any of the details of such a date, e.g., cyclic year, vara, tithi, or nakshatra, 
and we may have to shift the date itself by hundreds of years. We become 
diffident as we reflect that for the details of so many dates of the 7th and subsequent 
centuries we depend, not upon contemporary records, but upon records which 
could not have come into existence much before the 12th century A.D. Our 
confidence in the complete accuracy of these details which we have relied on so far, 
is not strengthened, but rather the reverse, when we find, as we shall do presently, 
that for the Acharyas subsequent to Ramanuja certain minor calendrical details in 
the traditional account are positively untrustworthy although we are able to 
supplement them by information obtained from other sources. For instance 


eee Ee pn ern err en eee Ee ee ee ee 


; i» 
_Seral | ames of Achiryas | Cen popular acoouns. | Defost error or iregutarity, 
| 
19 | Mudaliyandan nee ..» | The calendrical details, are Sri-| This exact combination does not 
mukha, Chittirai 18, 6u, 6, “ Punar-| occur even once between A.D. 700 
vasu,'’ Monday or “ Prabhiva;| and A.D. 2000, 
Chittirai 25, su. 10, Punarvasu, 
Monday. 
20 | Kurattalvar ... wae .- | Kaliyuga 4131 Pramodhtta, Tai, su.| A combination of 6éu. 5 with 
5; ‘Hasta’? Sanday, A.D. 1090-| “ Hasta” in Tai month is an im. 
91; 12 Jan. A.D. 1091 or A.D. 1030| possibility. We are obliged to 
-~31, 16 Jan. A.D. 1031. | substitute “da. 5,” 
21 Anandalvar ... oe ... | Kaliyuga 4154, Vijaya ; Chittirai, 10] If we follow up the other details, 
“su, 15”; “Chitra,” Friday | then “ Vijaya” and K.Y. 4154 must 
A.D. 1048, 1 April. be an error tor “ Sarvadhb4@ri,” and 
K.Y. 4149. 
22- | Peria Bhattar, Srirampillei, | Kaliyuga 4175; Ananda; Vaigisi; | The correct details are found ina 
23 | twin sons of Kurattalvar, §u. 15, *‘ Anuradha’? Weduesday,| year corresponding, not to Ananda, 
| Variaut “ Subhakrit” A.D. 1063] or Subhakrit, or K.Y. 4175, but to 
| (=K.Y. 4164, Sabhakrit), Wednes-| K.Y, 4164 = Subhakrit. 
| | day 14 May. 
24 .| Manavalamamunigal .. | Kahyuga 4471, Sadharana; Aiypasi,| The correct week-day is Thursda 
** Mala, ”* Friday, Thursday, 24 Oct. | not Friday. We should not have 
A.D. 1370, been able to correct the error if we 


| had uot been sure of the Kaliyuga 
| : and cyclic years, 4471 and Sadha- 
| TaQa. 


10. The above are not cases purposely picked out from a number, but simply 
the records of the six immediate followers of Ramanuja. Everyone of these 
recorded dates is, as we have just seen, erroneous: and we are able to rectify 
them merely because we are confident of the accuracy of certain other details 
included in the same records. In the records of the earlier Alvars we have no 
such means of correcting errors. Proceeding from the known to the unknown, 
we reason that we are not justified in pinning our faith absolutely on the details 
of dates (even after excluding the Kaliyuga years from consideration) which are 
contained in the popular accounts. 


11. The last and most difficult question still remains to be answered, how were 
the details of birth of so many persons who were all alike sanyasins, and who 
were drawn from different stations in life, originally ascertaaned ? The case of the 
early Alvars is different from that of Ramanuja, a voluminous writer and a famous 
teacher and preacher, who died early in the twelfth century A.D., full of years 
and full of honour, and upon whose death his admirers and followers would be 
eager to gather up every scrap of information about his early career, in order to 
satisfy the natural curiosity of their posterity. We may, if we please, assume for 
the sake of argument that each of the early Alvars may have been as famous in 
his day as Ramanuja was in his; but the same stimulus of curiosity could not 
have existed in the early days of Vaishnavism as it did in the twelfth century A.D 
and supposing it did exist, it could not have been as easy to satisfy it in the base 
of a dozen different Alvars as it turned out to bein the unique case of Ramanuja. 
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The demand for such information would generally be in proportion to the means 
available for supplying it ; and in early times there would be no means at all of 
supplying information as to the exact day of even a great man’s birth. If we 
take the cases of the founders of the world’s three greatest religions, we know 
that the followers of Buddha, Christ and Mahomet were alike actuated by an 
intense desire to hand down to posterity the essential details of their masters’ 
lives: and as a result of this desire, we have more or less exact information as to 
the day of death of each of the three founders: but in the case of all three, 
information as to the days of their birth is utterly lacking (see as to Christ, page 
12? supra, paragraph 310, and as to Buddha, paper No. iv on the subject in the 
present appendix: the day of Muhammad’s death was the 7th June, A.D. 632; 
it is only known that he was either 6% or 65 years of age at the time of his 
death). In India, at the present time, and for some hundreds of years past every 
Hindu has, or has had, a recorded horoscope; but this was not the case even in 
India in the sixth or seventh century A.D., since no horoscope of any person of 
that time has come down to us, with the possible exception of Sankara’s horos- 
cope (see page 12%, paragraph 301 supra), but such an exception only proves the 
general rule. In ancient Rome where every great man found a biographer, the 
year of birth was usually stated as So-and-So’s consulship : but not till we reach 
the age of parish registers and baptismal records were means forthcoming in 
Europe even for an industrious biographer to trace the day when a celebrated 
person first saw the light. In our own day, only royal personages, whose coming 
into the world is announced through Reuter, have a chance of having the hour of 
their birth recorded; while it is a privilege of being born in Bharatavarsha (India) 
that the poorest person there nowadays may claim to have been born so many 
hours, minutes and seconds after sunrise on a particular day. In the case of the 
Alvars, apart from the notoriously humble origin of eome of them, there were. 
special difficulties in the way of any one wishing to ascertain the day of their birth. 
‘hey were sanyaSins and a sanyasin cannot be questioned as to his pirvasrama or 
the time before he assumed the religious garb, ss he is supposed not to remember 
that time any more than his previous birth. The veil of obscurity surrounding the 
days of birth of these Alvars was, therefore, we may take it, absolutely impene- 
trable, and we may extend this observation to Ramanuja himself in whose case tne 
utmost we can concede is that some biographer of his, probably in the twelfth 
century A,D. may have retrospectively calculated the day of his birth and in 
so doing allotted to him 120 years as his span of life, the same having been done 
in the case of Alavandar ; (vther Alvars who had lived in more spacious times had 
had 200,and 300 years allotted to them by biographers who were not worried 
with historical considerations such as in the case of Ramanuja clogged the flight 
of the imagination). 


12. We reach a conclusion which may be seriously disappointing to the 
majority of readers, but which is the only one that historical criticism will 
warrant; viz., that when the biography of Ramanuja began to be cumposed, 

ublic curiosity was equally exercised about the lives of the Alvars and the early 
need that then and not till then, i.e., not till the twelfth or thirteenth century 
A.D. were such meagre details as tradition had handed down amplified for the first 
time into calendrical shape, ‘The aim of the Indian biographer would in such cases 
be to fill out the calendrical details so as to attuin at least a passable standard cf 
verisimilitude. The combination of a tithi, nakshatra and week-day cannot be 
invented offhand, like ‘‘i2th February 1895”; and the biographers of the Alvars 
naturally thought that any details taken from contemporary panchangas would suit 
previous times also.. 1f this was the method adopted, we should find all the details 
of the Alvar dates in one subsequent period of 60 to 100 years, the period for which 
penchangas would ordinarily be available at any time. How far this hypothesis is 
tenable in the case of the Alvars and the earlier Acharvas, the reader may judge 
for himself by examining the contents cf column 5 of the table at the end of 
this paper, which is also partially reproduced below, and which gives the years, 
in the period between A.D. 1130 and A.1). 1260, when the Alvar details were — 
repeated, according to the Hphemeris, We have, first of ull, the year A.D. 1189 the 
very next-year after Ramanuja’s death, when people’s minds would naturally be set 
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thinking about the dates of the early Alvars as well ; in the Hiphemeris for this very 
year A.D. 1139 will be found the somewhat crude details adopted in the traditional 
account for the first three Alvars, Poygaialvar, Pidatalvar and Peyalvar ; 
nawely, 


Aippasi Su. 8, * Sravana,” Tuesday for the first Alvar _ (3 Oct. 1139) 
Vo. 9, “ Dhanishtha,” Wedneaday for the second Alvar (4 Oct. 1139) 
Do. 10, ‘‘ Satabbishaj,” Thursday for the third Alvar (5 Oct. 1139) 

all in the cyclic year Siddharth: (= A.D. 1139-40) 


Tirumalisaialvar: the date, 4 January A.D. 1200, suits the traditional details 
better than the eighth century date 2 January A.I). -720; because the former 
is ba. 1, as required, and the latter is only ba. 2. 


Periyalvar and Anda]: The date, A.D. 1256, 27 June, suits Andal better 
than the eighth century date, A.D. 776, 25 June, because the former was Su. 4 
as stated in the popular account whereas the latter was Su. 5. 


Kulasékhara Alvar: The date, A.D. 1208, 31 January, is in Prabhava 
samvat, as stated in the popular account, whereas the eighth century date, 12 
February A.D. 767, was in Parabhava samvat. 


Madhurakkavi: There are two dates, A.D. 1217, 21 April, and A.D. 1220, 17 
April, corresponding to the two samvats, Isvara and Vikrama appearing as 
variants in the traditional account, whereas only the Iévara date can be found 
in the eighth century 14 April A.D. 797. 


Nummialvar: Just as there is a date in Bahudhanya A.D. 798, 4 May, 
there is another in Bahudhanya, A..D i218, May. 


Mudaliyandan : ‘The date, Monday 9 April A.D. 10383 (= Srimukha) ignores 
gu. 6 and ‘ Punarvasu,” whereas these details could very well have been 
suggested in A.D. 1266 (= Kshaya) when Su. 6 and ‘ Punarvasu”’ joined on 
Monday 12 April which was i8 Chittirai. Apparently Srimukha was the cyclic 
year in which Mudaliyandan was born, but the details Su. 6 and Punarvasu were 
suggested to the biographer by a panchanga of the year A.D. 1266. 


t | 9 Details of date furnished 
| Details of date veritied * by a ae 
Serial | Details of date given from the Ephemeries 80 ¢ " hypethene op - - 
eria Alva - i i : 
Names of Alvars. : in the popalar as to suit the conclusions A g Kemarks. 
No. accoun's. arrived at by historical details were copied ! - 
| caitlin. from contemporary 
panchingas in 12 or | 
| 13th cent. A.D. | 
a @ | (3) in Cee eee (5) | (6) 


{ 
| : 
1 | Poygaialvar | Uvipara 862,900, Sid- In A.D. 1199, su. 8, 9 and 
| Siddirthi= A.D, 719, | 10 in Aippasi month fell 
: The choice of three ee on Wednes- 
successive tithis and ay, Thursday and Fri- 
| 
| 
| 


week.days indicates day. In A.D, 1139 (= 


Mr. Gopinatha Rao suggests 


darthi, Aippasi, 6u. 8, middle of 7th cent, A.D. 


“ Sravana,” Tuesday. 

Dvipara 862,900, Sid- 
darthi, Aippasi, én. 9, 
‘ Dhan.’”’? Wednesday. 


feo ER SEE 


2 | Padattalvar 


aati : Siddarthi), su. 8, 9 and 
3 | Peyailvar Dvapara 862,900, Sid- Me er ne, 10, and : nakshatras 
dirthi, Aippasi, Su. 10, “| Sravana, Dhanishtha and 
“ Satab,’’ Thursday. et Satabhishaj fell on 


| ; Tuesday, Wednesday 

| and Thursday, as re- 

; quired in column (2), 
Curiously A.D. 1189 was 

| | the year after Rima- 

i 

f 


nuja’s death. See No. 18 
below. : 
| 


A.D. 1200, Tuesday, 4th, 


| 
4 | Tiramaliéai Alvar. Dvapura 862,900, Sid- | Tuesday, 2nd January 
January ; nakshatra 


| darthi, Tai, ba.’ 1,| A.D, 720, was ba. 2 (not 


Mr. Gopinatha Rao assigns 


cs ; this a 

“ Magha, Tuesday. | ba. ‘1) and nakshatra| “Magha” began on eying ys — 
Variants: * ba. 10’ and “ Magha,” Tuesday at ‘96 and ha, 1 eae 
“Thuraday,”” ended at ‘27, / 


Names of Alvars. 


_@) (2) 
5 | Periyalvar 
6 | Anda} 
7 | Tirumangai Alvar. 


Kulasskhara Alvar 


il | Nammalvér 


12 | Nathamuniga] 


Uiyakondar 


14 | Tiruppanalvar 


8 
9 | Tondaradypodi 
Alvar, Kaliyuga. 
208. 
10 | Madhurakkavi 
var, 
i 


‘ 


| 
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Details of date given 
in the popular 


Details of date verified 
from the Ephemerias so 
as to suitithe conclusions 


accounts, arrived at by historical 
critics. 
(3) Mee Cr (4) 

Kaliyuga 46, “ Kro- | Sunday, 27th May, 
dhana” Ani; su. 11,| A.D. 725 (—Krodhana) ; 
Svati,’ Sunday. Addi-| ‘38; ‘66. 
tional information is, 
supplied in another 
manuscript that he lived 
67 years. 

Kaluyuga 97, “Nala,” | A.D, 776, Tuesday, 23th 


Adi ; su. 4“ Pur Phalg.,” 
Tuesday. 


Kaliyuga 397, Nala, 
Karttigai, Su, 15, 
“ Krittika,” Thursday. 

Kaliyuga 27, Masi, 6u. 12, 
“Punarvasu,” Thursday, 
Prabhava, Variant: : ‘' 6u, 
10 ” 

Kaliyuga 208, Prabhava, 
Margali, ba. 14,‘ Jyesh- 
tha,” Tuesday. 


Dvapara 863, 878 ; 
“Tsvara,’’ Chittirai, su. 
“ Chitra,” Friday. 
Variants: Su. 10 and su. 
14, “ Vikrama.” 


Pramathi, Vaigasi 12; Su. 
15; *‘ Visaikha,” Fri- 
day; 43rd day of Kaii- 
yuga. 

Variant: Bahudbanya, 
Vaigééi month, Vasanta- 
ritu, pournami. 


Kaliyuga 3224, 3324, etc., 
Sobhakrit or Subhakrif, 
Ani, vu. 15, “ Anuradha,” 
Wednesday. Variant: 
Ani 1. 


Kaliyuga 8027 or 3927, 
Parabhav», Chittirai, 
6u. 15, “Chitra,” Friday 
Variants: ‘ Parnamdsi”’ 
and Krittika.” 


Kaliyuga 342 (or 120), 
Durmati, Karttigai, 
ba. 2, Rohini, Wednes- 
day. Variant: ‘ Pur- 
pima.” 


June; fid.t. 04; °47. 
Thongh 5th tithi ended 
at ‘04 on Wednesday it 
was not the 4th that 
was Current on Tuesday, 
but the 5th which had 
begun on Monday, 


A.D. 776, Thursday, 81st. 


Oct. ; °62; °75. 


A.D. 767 (=Parabhava), 
Thursday, 12th Febru- 
ary; f.dt. 27; fid.n. 


A.D. 787-88 = Pra- 
bhava); On Tucsday, 
“Dec. A.D. 787, Marga- 
sira, ba. 13 as well as 
naksbatra Jyeshtha” 
commenced, ending next 
day at ‘34 and 
respectively. 


A.D. 797 (=Isvara), Fri- 
day, 14th April; su. 14 
f.d.t. ‘63; Chitra ended 
at 62. 


A.D. 798, 
May. 


Friday, 4th 


A.D. 823 (= Sobbakrit) ; 
Wednesday, 27th Mav 
(=5 Ani) ; f.d.t °55; *C6. 


A.D. 828 (Kilaka, 2° years 
after Parabhava), Friday 
17th April; 99 (ba. ‘15 
not su. "J5); makehatra 
“Krittika” began at 
‘97 of the day. A.D. 848 
(=Prabhava, not Para- 
bhava), Friday, 23rd 
March ; nakshatra “Chit- 
ra” was current throug h- 
out Friday and came to 
end at ‘02 on Saturday, 
A.D. 920 (=Vikrama), 
Saturday, 22nd April. 

A.D, 601, Wednesday, 15th 
November ; ‘87; ‘77; or 
A.D. 841, Wednesday, 
2nd November (=1v 
Karttigai), Margasira ; 
éu. 15 ended at ‘90 and 
nakshatra “ Rohini ” 
began at ‘94, ending on 
Thursday at ‘91, 


68 | 


Details of date furnished 
by the Ephemeris 
in confirmation of the 
hy pothesis that the 
details were copied 
from contemporary 
panchangas in 12th or 
13th cent. A.D. 


(5) 


A... 1205, Sunday, 29th 
May (=4 Ani); fi.d.t. ‘47 ; 
f.d.%. °76. 


A.D. 1256; Tuesday, 27th 
June (= 1 Adi) ; ‘4; 
fid.n. '34. 


A.D. 1196, Thursday, 7th 
November ;°75 ; ‘61, 


A.D. 1207-08 (=Pra- 
bhava), Thnraday, Slat 
January 1208 (= Masi) 
°54; 72. 

A.D. 1207-08 (= Pra- 
bhava), Tuesday, 18th 


December 1207; f.d.t. 
90; f.d.n. 07. 
A.D. 1217 (=ITévara), 


Friday,12 Ap., 6u. 14, 
f.d.t, '22; Chitra ended 
on Friday at ‘57. 
A.D. 1220 (=Vikrama) ; 
Friday, 17th April, 
6u. 14; f.d,t. ‘34 ; 93. 


A.D. 1218-19; Friday 
llth May (=11 Vaigasi); 
fidt. OV; 11, 


A.D, 1182 (= Subhakrit), 
Wednesday, 19th May 
(= 25 Vaig&si, not yet 
Ani) ; ‘85 ; "32. 


A.D. 1186 (=Parabhava), 
Friday, 4th April (= Il 
Chittirai); fdt. 70; 
f.d.n, 83. {There was a 
lunar eclipse next day. |] 


A.D. 1261 (= Durmati), 
Wednesday, 9th Novom- 
ber (=13 Karttigai) ; 
ba, 2 began at °64, end- 
ing nextday at ‘71; 
“ Rohini” ended at 52. 


Po omarks. 


0) 


~ 


According to Mr, Gopina- 
tha Bao Periy alvir and 


|; Andal were contem- 
¢ poraries of a certain 
Miéravarman _ Srivalla- 


bha, mid. 9th cent. A.D, 


According to Mr. Gopinatha 
Rao, this Alvar and ‘irae 
manhgai Alvar were co-eval, 
Tiruppanalvar being be- 
tween them: Tirumangai 
was contemporary with 
Nandivarman Pallavamalla, 
A.D. 717—779, and of Dane 
tivarman, A.D, 779—880. 


| Mr, Gopinatha Rao aotes 
that that the date A.D. 
798 for Nammalvar falls 
in the reign of Paran- 
taka Pandya and before 
A.D. 908 the date of Choja 
Aditya. 


According to Mr. Gopinatha 
Rao it is very probable that 
Nathamaunigal flourished 
in the last quarter of the 
9th and major portion of 
10th century 

Details of date have evi- 
dently been much altered 
from manuscript to 
manuscript, 


Week-day does not suit A.D. 
901, 961, 1021, 1081, 1144, 
1201. According to Mr. 
Gopinatha Rao, this Alvar 
was between Nos. 7 and 9, 
In 601 there is a daté, none 
in 721, 781, 
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— Names of Al]vars. 
(1) (2) 
15 | Alavandar 


16 | Manakkal Nambi. 


17 | Periya Nambi 


18 | Ramanuja 


19 | Mudaliyandin 


20 | Karattalvar 


eee 


...| Srimukha, 


. 
- 
- 
ne 
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Details of date given 
in the popular 


accounts. 

(3) 
Korn Kaliynga 4017, 
Dhatu, Adi, én. 15; 


Uttaraxhadha, Friday. 


Died on 6th Vaigasi, 
“Sravana’”’ day; no 
week-day. 


Kalivuga 3970 (or 3900, 
3910 or 403V), Virddhi, 
Maéi, én, 14, *‘ Magha,” 
Wednesday, 


Kaliyoga 4098; Hévi- 
lambi; Margali; 4u. 5; 
“Jyeshtha,”’ Wednes- 
day. 


Kaliyoga 4118, Pintgala, 
Chittirai 12, én. 5; 
“ Ardra,”’ Thursday. 
Date of death of Kami- 
nuja is given by the 
chronogram , Dharmo- 
mashta = Saka 1059 
(= A.D. 1187-8). 


Chittirai 18 ; 
Su. 6; “ Punarvasu,” 


Monday. 


Prabhava, Masi 25; ba. 
10, “ Punarvasu,” Thars- 


day. 

Prabhava, Chittirai 25, 
6u. “10, “ Punarvasn,”’ 
Thursdey. 


Note..—No Kaliyuga year 
is quoted, 
Kaliyuga 4131, Pramo- 
dhata, Tai, 6u. °5 
(obvious error for ba ‘5), 
* Hasta,” *onday. Vari- 
antes ‘ Saumya, 'I'ai, 
Panchami, Hasta,” 
Thursday,” 


Details of date verified 
from the Ephemeris so 


| as to suit the conclusions 


arrived at by historical 
critios, 


(4) 


A.D. 918 = (Babudhanya, 
not Dbatua Samvat), 
Friday. 26th June. Date 
of death, A.D. 1038, 
Friday, 28th april. 


A.D, 929-930 (= Virddhi); 


Maéi, du. 14 joinei with 


nakshatra “‘ Magha ” on 
Monday (not Wedues- 


day), 15th February 
A.D. 930. A.D. 929, 
February 25th, Wed- 


nesday which was 22 
short of Virdahi. 


A.D 937 (= Hévilambi) 3 
on Wednesday, llth 
October, éu. 4 ended 
and su. 5 commenced at 
‘5s of the day while 
nakshatra Jyesh tha 
ended at ‘21 on Wednes- 
day. 6u. 5 
day at 64. The month 
was Tala, vot Maryali. 


AD. J017, Thursday, 
4th April (= 13 Chitti- 
rai); 6u. 5 ended at 17 
of day and nakshatra 
“ Ardra ” at °75 of day. 


deel 9th Apri], A.D. 


1033 (=Srimukha) was |, 


18 Chittirai but it he 
not a day of éu, 6 or 
“ Punarvasu,” 


In A.D 1041 (= Vrisha), 
on ) hursday. 9th April, 
which was 18 Chittirai, 
6a. 6 joined with Pumar- 
vasu but the cyclic year 
wae Vrisha not Sri. 
mukha. 


In A.D. 1089-31 (= 
Pramodhata), ha. °5 and 
“Hasta”  joiued on 
Saturday (not Sunday), 
16th January, A.D. 103}. 


In A.D (000-91 (= 
Pramodbata), ba. 5 and 
“fasta” joined on 


Sunday, 12th January, 
A.D 1091; °98; f.d.n. 
16. 

Kurattalvar was 3 years 
The dates of their birth 


Details of date furnished 


by the Ephemeris 
in confirmation of the 
hv pothesis that the 
detaiis were copied 
from contemporary 
panchangas in-12th or 
18th cent. A.D, 


B38) a 


A.D. 1216, 
July (=5 Adi); 05 ; °48. 


A.D, 1230 (= Virddhi), 
Wednesday, 30th Janu- 
ary (= 7 Masi); pur- 
pima, not éu, 14 ended 
at ‘31 and “ Magha”’ at 
81. 


In A.D), 1237 (= Hévi- 
lamb‘), on Wednesday, 
16th December (= 21 
Margali:, ‘*Jyeshtha”’ 
commenced at 18, bnt 
tithi was 6u, 12 not 6u. 
5. 


5 ended next | 


According to Mr. Gopi- 
natha Rao, Ramanuja 
when two-thirds of his 
great work Mahabhdshya 
was finished escaped 
from persecution by the. 
Chola king Kulottutya 
1 and eought refuge in 

| the Hoyeala country. 

peti 18, én. 6, 
Punarvaso, Monday, is a 
possible combination but 
there is no actual ex- 
| ample of it ina Sri- 


mukha year for 1,300 
years, One actual in- 
stance inanother year is 

A.D. 1266 (= Kshaya) ; 
Monday, 12th April (= 
18 Chittirai) ; *68; ‘83. 
See paragraph 12 of 
the paper. 

See last column. 


A.D. 1090-1091 
calendrically 


is a 


ing to Mr. Gopinatha 
Rao, Karattalvar ani 
Periyanambi had their 
eyes gouged out by the 
Chola king Kulottunga I 
in Kalayokti = A.D, 
1078-79, Moreover 
tradition has it that 
older than Mudaliyand=n, 
in column (&), viz., A.D. 


1031 January and April 1038, are supported by 
tradition, thovgh not by the cale ndrical details 
furnished by the traditional account. See para- 


graph 12 of the paper. 


i “we @ 


correct 
year for the birth of 
Karattalvar, but a cond- 


Remarks. 


(6) 


Friday, Ist | According to Mr. Gopinatha 


Bao, Alavandar wus born 
souctiue after Natba- 
muni’s death. 


No suitable week-day -in 
A.D. 740-50, 809-10, 
869-70, 98-90, 1049-50, 
1109-10, 1169-70, 1289-90, 
ete. In fact not a single 


date from 749-50 to 
1409-50 suite exactly 
A.D. 1470, Wednesday 


14th, Friday (= 20 Masi), 
90; f.d.n. 28 alone suits. 

Tithi ‘éu 5 cannot join 
with nakshatra Jyeshtha 
in Marga]i month, 


According to tradition 
Mudatiyandan, the nephew 
of Ramianuja, was born 
when the latter was 16 
years of age and day of 
month’s week-day does not 
suit in 788, 793, $53, 913, 
1098, 1:53, 1213, 1273, 
1833, 1393, etc., up to A D. 
1993, 60. 10 can combine 
with Punarvasa only in 
Masi, Panguni, while ba. 
1¢ can concur with Punar- 
vasu only in Avani. 
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Details of date given 


Serial | wames of Alviars. in the popular 
No. accounts. 
\ 
eee |! 


21 | Anendalvir Kaliyuga 4154, Vijaya, 
Chittirai, 10, 6éu, 15, 


“ Ohitra,”” Friday. 


22, 23 | Periya Bhattar and] Kaliyuga 4175, Ananda, 
rirampiljai,twin| Vaigasi, éu. 15, “ Anu- 
sons of Kiratta].| radha,” Wednesday. 
var. Variant: Subhakrit. 


24 | Manavalamamuni-| Kaliyuga 4471, Sadhia- 
gal. rana, Aippasi, “Mula,” 
Friday. 


Details of date verified 
from the Ephemeris so 
au to scit the conclusions 
arrived at hy historical 
critics. 


(4) 


A.D. 1048-49 (= Sarva- 
dhari, which ie 5 years 
earlier than Vijaya); 
Friday, lst April (= 10 
Chittivai) ; °63 ; °44. 

In A.D. 1063 (= Soba- 
krit, Kaliyuga 4164), on 
Wednesday, 14th May, 
6u. J5 commenced e: d- 
ing next day at ‘13, 
while nakshatra Anu- 
radha came to end at 
*85 on Wedneeday. 


In A.D. 1370 (= Sadha- 
rana), on Thursday (not 
Friday), 24th wectober, 
fu. 4 and nakshatra 
“ Mila” ended both at 
*62 of the day. 


ac gE a a ae eet man 


Details of date furnished 

by the Ephemeris 

in confirmatiyn of the 
hy pothesis that the 
details were copied 
from contemporary 

panchangas in 12th or 

13th cent. A.D. 


pea ES 


Note error in oyclic year 
in cases 21, 22 and 28, 
and see paragraph 12 of 
the paper. Mr, Gopi- 
natha Rwo remarks that 
Shattar must have heen 
over 88 at the time of 
his death, A.D. 1165; 
that Naujiyur succeeded 
him, tobe snrceeded in 
turn by Nampillai or 
Lokacharya : the latter’s 
successor was Pillai 
Lokacharya, in whose 
time the Muhammadane 
invaded the south of 
India. 

Note error in week-day 
and sve paragraph 12 
of the paper. 


497. 


Remarks, 


492 APPENDIX (Vii)—THE USE OF OYOLES OF RECURRENOE 


APPENDIX (vii) 


THE USE OF CYCLES OF KECURRENCE IN INDIAN CHRONOLOGICAL " 
INVESTIGATION. 


[Paper read before the Second Oriental Conference, Calcutta, 30th January 1922. | 


The most interesting and at the same time the most complicated problems 
in chronological investigation may arise when we wish to ascertuin the exact 
position of : sun or moon or one or more of the planets on an ancient date or to 
verify an alleged ancient eclipse. ‘I'he problem which confronts the chronologist 
in practice is usually the converse of this. That is, he may have come across an 
ancient record indicating that the sun o: moon or one or more of the planets 
stood in a particular position or that there was a solar or a lunar eclipse, and he 
may wish to make use of these astronomical facts to discover, establish or verify 
an ancient date. 


2, The fcllowing are instances of such problems :— 


(1) Valmiki’s Ramayana states that Rama was born on the 9th tithi of the 
lunar month Chaitra, when five planets were in exaltation, and these planets are 
assumed to be the Sun, Mars, Jupiter, Venus and Saturn. The houses of exalta- 
tion of these five planets are Mésha (or Aries , Karkataka (or Cancer), Mina (or 
Pisces) and Tula (or Libra). The chronologist may put himself the question ; 
were these planets at any time in the positions named, on the 9th tithi of Chaitra, 
and if so wken? Whether the casting of such a horoscope was possible at any 
date which might be assigned on gencral considerations to Rama’s birth, is a 
distinet question which the chronologist may have to answer by way of supple- 
menting his answer to the first question. (Jndian Chronology, Second Edition, 
pages 109—122). 

(2) When Sankara was born, four out of the same five planets, i.e., all 
excepting. Venus, are supposed to have been in exaltation. Nobody doubts but 
that the ~asting of a horoscope was possidle when Sankara was born but the other 

uestion corresponding to that raised by Rama’s horoscope, viz., for what date 
Sankara’s horoscope was true, must be answered by the chronologist. (Indian. 
Chronology, Second Edition, pages 109—122.) 


(3) Various collocations of the planets are referred to in the Mahabharata 
as having been noticed at the time of the great battle in the months of Karttika- 
Margasira: (i) Were these observations possible at any date which could be 
assigned to the Mahabharata P (ii) Are these so-called observations consistent. 
with one another? (iii) Was any particular alleged observation, e.g., that about 
Mars retrograding in Magha nakshatra in the month of Karttika, astronomically 
impossible, and what bearing has this fact on the other observations supposed to 
have been made at the same time? (iv) Can a definite date be assigned to any of 
the collocations ? | 


These are a few of the many tantalizing issues raised by the astronomical 
references in the Mahabharata. (Jndian Chronology, Second Edition, Appendix, 
Paper V.) 

(4) An ancient Chinese observation is said to refer to five planets, the 
Moun, Mars, Mercury, Jupiter and Saturn, which were in the same constellation 
“Shi” (perhaps Krittika) between 25 0 B.C. and 2400 B.C. Was there such a 
conjunction ? Did it happen more than once during the period in question? And 
if it happened only once, would that enable us to fix the date? The Chinese 
civilization is, by all accounts, very ancient, and for aught we know, such 
an observation may well have been made at the time alleged, and it would be inter- 
esting if the chronologist could discover, establish, or verify, the date. (Indian 
Uhroaology, Second Edition, pages 123-124.) 
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(5) Coming to times more distinct] modern, an ancient iti 
connected the birth of the Messaiah witty conjunction of J ed eae 
Was there such a conjunction at any date which could with any probability be 
assigned to the birth of Christ, and would such a conjunction throw a light on 
the state of the heavens at the time of the birth of Christ, as narrated in St 
Luke’s Gospel ? (Indian Chronology, Second Hdition, pages 125—127.) ; 


(6) The Jews in Cochin on the West Coast of the Madras Presidency are 

Im possession of an ancient copper-plate grant which is still shown to visitors at 

the Jewish synagogue in Cochin, and their belief is that the grant was made by a 

king of Cochin called Bhaskara Ravi-Varman in the Ist century A.D. The date 

of the copper plate is the 2nd year opposite the 36th year. This so-called oppo- 

sition of years is itself a chronological problem. Fortunately within the last few (‘travaucor 
years of the twentieth century A.D., other copper-plate grants by a king or kings Archaologi 
bearing the same name Bhaskara Ravi-varman have come to light in a part of the Vol If, No 
country not far from Cochin and they refer to a position of Jupiter in Tula rasi7) 
along with other astronomical details. The chronologist may feel disposed to 

review the Cochin Jews’ grant in the light of these positions of Jupiter, and then 

he may have to relegate it to the 1!th or 12th century A.D. (Indian Ephemeris 

Volume I, Part II, page 120.) Be 


(7) Lastly, in the very heart of Tamil Sangam literature, where one would 
least expect it (if, according to the late Mr. Kanagasabhai Pillai in his J'amils 
1800 years ago and the present //r. 8. Krishnaswami Ayyangar in his Ancient India, 
that literature is stamped witk clear reminiscences of the Ist and 2nd centuries 
A.D.), there is a complete horoscope (see Paripddal, Canto XI), giving the positions 
of Sun, Moon, Mars, Mercury, Jupiter, Venus and Saturn on a particular day 
which was also a day of Lunar Eclipse early in the morning. Without reference 
to theories about the time of appearance of the Sangam literature, the chronologist 
may attempt to locate this horoscope in time. (J/ndian Chronology, Second Kdi- 
tion, pages 98—109.) ) 


3. Solutions of problems (1) to (6) have been presented to the public by 
various writers, but so far as-1 am aware, no one has presented a rigorous method 
of solving them suchas will satisfy a mathematician and at the same time one which 
anybody could study and thereafter apply to a criticism of the solutions of different 
critics, so as to be able in turn to criticize or challenge them. In this century when 
éven the Newtonian law of gravitation has been challenged, it has become incum- 
bent on an author voluntarily to provide what are euphemistically termed pros 
and cons, i.e., every facility for the dissection and public criticism of his scientific 
corclusions. Inthe Second Edition of ‘Indian Chronolugy” I have fully stated 
my method of solving such problems. 


4, There is one essential difference between ordinary or civil chronology and 
those extraordinary chronological investigations with which we are now concerned. 
The ordinary civil chronology of all nations, except the Hindus, occupies itself 
with the mean or average movements of the two heavenly bodies which among 
all peoples and at all times have served as the measures of ‘time, the sun and the 
moon: in India alone, in the period since about A.D. 500 the actual positions, 
rather than the mean, of these heavenly bodies as well as of others have to be taken 
into account. In the exceptional chronological investigations we are now discus- 
sing the actual positions of the sun, moon and planets are in question, and it is in 
the determination of actual positions, without actual calculation, that we find 
cycles of recurrence to be of real practical value. In India owing to the pecu- 
liarity noted above, the actual positions of the heavenly bodies dealt with, whether 
~un, moon or the planets, are the normal topic of chronology and the only way of 
determining those positions, if we wish to keep in the background the details of 
astronomical calculation which repel even investigators, is by using cycles of 
recurrence. The very long cycles of 487,000 years and 4,320,000 years which 
are used in Indian astronomical works are not useful for our purpose, and indeed 
they are meant for a different purpose altogether. 
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5. For tithis and nakshatras, for which Indian chronology postulates minute 
accuracy as regards ending moments, we have to employ quite a number of cycles 
of recurrence :-— 

For the mean ending moment of tithis we use successively — 
(A) 64 tithis = 63 days — ‘001 day. 
(B) 708 tithis = 692 days + ‘0001 day. 
(C) 9,208 tithis = 9,059days + ‘00002 day, e 
For the moon’s tithi equation we use — 
(A) 28 tithis = 1 anomalistic month —*007 day. 
(B) 3,779 tithis = 135 anom. months — °001 day. 
For the mean ending moments of nakshatras, we use— 
(A) 84 nakshatras = 85 days + °0008 day. 
(B) 1,843 nakshatras = 1,359 days + ‘0003 day. 
For the moon’s nakshatra equation we use — 
(A) 354 nakshatras = 13 anomalistic months + -008 day. 
(B) 3,431 nakshatras = 126 anomalistic months + 003 day. 

After 550 years less 19 days, the mean and actual ending moments of 
nakshatras andthe nakshatra equation of every successive nakshatra will be the 
same ; the serial number cf each nakshatra being + 4, and week-day + lI. 


6. So far as can be perceived, there is no similar cycle connecting the mean 
ending moment of a tithi and the two equations which, in Indian astronomy, 
determine its actual ending moment. The cycles defined above enable us, how- 
ever, to write down, or print, successively for any number of years, the mean 
ending moments and the two equations of successive tithis; the Jabour saved in 
this way enables us to calculate the actual ending moments of successive tithis 
and nakshatras for ten years in a single day, or for 1,500 yearsin 150 days, whereas 
the ordinary Indian panchanga-maker spends not less than a whole month in 
calculating the tithis of a single year and he spends on the whole three months for 
preparing a single year’s panchanga. (Indian Ephemeris, Volume I, Part II, 
page 2.) 

7. In regard to planets, the Indian.system enables the chronologist to obtain 
the actual positions of planets practically for all time with sufficient accuracy for 
his purposes, by using appropriate cycles, but neither the fact that such cycles 
exist nor the possibility of using them for arriving at the actual positions of planets 
on any ancient date has, so far as lam aware, been ever brought to public notice, 
any more than the possibility of calculating by means of appropriate cycles the. 
actual ending moments of tithis and nakshatras for any date past, present or future. 
It is for this reason that I crave the indulgence of the conference for my present 
note. As in the case of tithis, the Indian system uses only two equations for 
determining the actual geocentric place of a planet, and this process gives resulta 
which seldom differ from the absolutely correct result by as much as two degrees. 
The two equations depend, the one on the mean longitude of the planet, and the 
other on the mean longitude of the sun for the moment in question. (This state- 
ment overlooks certain minor details of calculation but it is in the main correct.) 
By using certain long period cycles for the different planets (863 years for Mars, 
355 years for Mercury, 605 years for Jupiter, 235 years for Venus, 383 years for 
Saturn, and 1,711 years (less two days) for Rahu or the moon’s ascending node), 
we are able to set down at once without calculation the date when the same 
planet was in the same position any number of years before the present time. 


8. For determining the movements of the several planets during the single 
cycle, we do not need to calculate the movements of Mars for 363 years, of 
Mercury for 355 years, of Jupiter for 605 years, of Venus for 235 years, of Saturn 
for 383 years and of Rahu for 1,711 years. Each one of these long cycles is 
connected with certain shorter cycles which have been known for a long time 
(Mars, 79 years; Mercury, 46 years; Jupiter, 83 years; Venus, 8 years; Saturn, 
59 years, and Rahu, 18 years and 10 days) in such a way that out of each shorter 
cycle the corresponding longer one may be evolved by a simple arithmetical 
process. ‘The exact way in which this is done may be best understood from the 
illustrations given in the Second Hdition of Indian Ohronology (pages 127—181). 
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_ 9. In addition to the cyclic tables referred to above, we want, for the investiga- 
tion of horoscopes in which years are omitted, which is the case with all miniont 
Indian horoscopes, also a table giving in parallel columns for Mars, for Jupiter 
and Saturn, the increase of mean longitude for one year, for two years, for three 
years, and so on, up to, say, 2,000 years; and we also want, at any rate for Mars 
an eye-table giving for each day of the Indian solar year, or for every ten days, 
the actual geocentric longitude corresponding to every successive degree of mean 
longitude. (Jndian Chronology, Second Edition, Tables IV, V-A and V-B.) 


10, Armed with these three tables, we may with confidence approach the 
solution of any of the planetary problems set out in paragraph 2 supra: the actual 
solutions of all the problems, or a proof that a solution does not exist, will be 
found in the Second Edition of Indian Chronology and the appendices thereto. 


11. We may conclude with a remark about eclipses. The well-known eclipse 
cycle, called the Saros of 18 years and 10 days, has to be combined for our 
purposes with another cycle of 58 years less 41 days, after which the sun returns 
to almost exactly the same position with reference to the moon’s ascending node. 
The combination can be carried on for 1,711 years less two days, after which the 
whole series is repeated without alteration. For lunar eclipses this cycle gives 
good results and for solar eclipses certain considerations as to visibility of solar 
eclipses which are explained in the second edition of my Indian Chronology have 
to be borne in mind. 


12. On the general subject of the investigation of ancient dates in India it 
is well to bear in mind the results of recent historical research in India as well as 
in Europe : 

While Indian literature is undoubtedly ancient, every part of it is not equally 
ancient. Particularly in the department of Indian astrology, a number of 
patently modern compositions pass for the works of rishis dating from the dawn 
of Kaliyuga or earlier. They are simply forgeries in the sense that they profess 
to be very ancient, whereas they are not, and an astronomical analysis of their 
contents, which is possible whenever they contain horoscopes, will reveal their 
absolutely modern character. A circumstance of which astrolovers do not seein 
to be aware, but which the public at any rate is interested in knowing, is that a 
genuine horoscope containing the positions of five or six planets in rasis (i.e., in 
multiples of 30°, without specification of the particular degree), provided the 
time of year is indicated even in general terms, should enable an investigator 
working on the lines indicated in Indian Chronology, Second Edition, to verify 
its date in such a manner that the same horoscope would not be applicable to 
more than one date, at most to two, during a period of several thousand years. 
This principle may be shortly enunciated as ‘‘one horoscope, one date.” I would 
go so far as to throw out a challenge that the entire contents of the collections of 
horoscopes, known by the name of grantha nddi in southern India and by other 
names elsewhere, can be proved mathematically to be concerned exclusively with 
the lives of persons born within the last hundred years. Why should the 
maharshis who wrote in the dawn of Kaliyuga have concerned themselves exclu- 
sively with people living within the last hundred years from, say, A.D. 1820 to 
A.D. 1920 ? 

13. I have in my possession a Tamil pamphlet giving Rama’s horoscope in 
most minute detail, but without the year. I do not enter into the question 
whence these details were derived, but it does not seem to have occurred to the 
learned author of the pamphlet that a horoscope with so many details can be 
referred only tv one year, month, day, hour, and minute in a million years, and 
nevertheless he has made uo attempt to find out the year, which would at least 
have been interesting as a speculation. 

14. If we approach the question from 
the historian’s point of view, we find 


1, Bovenz Lrotercg L’ Astrologie Grecque, 
(Encyclopedia Britannica, Vol. 2, page 


Paris, 1899. 


2. Franz Cumont, “ Catalogus codicum as- 
trologorum Graecorum,”’ Brussels, 1598; 7 
parts, published up to 19(9. . 

8. Franz Bout, “Die Hsforschung der antiker 
Ast >”. =e”? , 

104-a 


797, Article Astrology) that ‘‘ the theory 
of the ecliptic does not appear to have 
been perfected until after 539 B.C. 

The researches. of Bouché-Leclerca, 
Cumont and Boll have enabled us to fix 
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4. Cu. Virotreaup, “ D’astrologie chaldé- with a considerable degree of definite- 
enne,” Paris, 1905, to be completed in 8 parts, yess the middle of the fourth century 
transliteration and translation of cunei-lorm B.C. as the period when Babylonian 
se PiBs astrology began its triumphal march to 
the West, invading the domain of Greek and Roman culture and destined to 
exercise a strong hold on all nations and groups—more particularly in Egypt—that 
came within the sphere of Greek and Roman influence.” (Astronomy proper 
was just dawning in Babylonia at the downfall of the Babylonian empire, 639 B.C.) 

. “In the hands of the Greeks and of the later Egyptians astrology and astro- 
nomy were carried far beyond the limits attained by the Babylonians ” (The Baby- 
lonian astrology was confined to inspecting the heavens in order to foretell their 
influence on kings and public.events), . . . ‘The endeayour to trace the 
horoscope of the individual from the position of the planets and stars at the time 
of birth (or as was attempted by other astrologers at the time of conception) 
represents the most significant contribution of the Greeks to astrology.” 


15. A perusal of the article from which the above passage is extracted will 
convince any one that the astrology which we find reflected in classical works 
(Livy, Tacitus, Plutarch, etc.) as well as in Shakespeare’s references to celestial 
prodigies in Hamlet and Julius Cwsar (reproduced partly from Plutarch and 
partly perhaps from the contemporary astrological writers of Queen Elizabethan’s 
time, whose name was legion), is the astrology of empires, proguosticating revolu-. 
tions among mankind, and not the fortunes of private individuals ; that the later 
kind of astrology, called judicial, was probably invented by the Greeks and 
Chaldeans in the two or three centuries preceding the Christian era, that from 
Greece it spread to Rome probably within the last 150 years B.C. and that in the 
first 150 years A.D. it was actively cultivated at Rome as testified to by Juvenal 
and other writers, and in the Roman Empire, chiefly at Alexandria, becoming 
associated abont 150 A.D, with the illustrious name of Klaudios Ptolemy. 


16. An examination on the other hand, of dated early Indian astrological 
works by Varahamihira and others (see Dr. Burgess’ Nutes in J.R.A.S., 1893, on 
Hindu astronomy and the sources of our knowledge of it) will convince us that 
Varahamihira freely borrowed his astronomical constants, terms and phrases from 
the Greek writers ; and that the true genesis of Indian astrology is from the Greek 
writers on astrology between A.D. 150 and A.D. 300, so that Varahamihira is an 
intellectual descendant of Ptolemy, while astrologers like Garga who were earlier 
in date than Varahamihira and whom we know of only by name could not have 
been more ancient than the Chaldean and Greek astrologers who were the pro- 
genitors of judicial astrology. We are confronted also by the fact that the early 
Indian literature (Sanskrit or Dravidian) before A.D. 300 does not refer to the 
signs of the zodiac, to the movements of the planets or to planetary horoscopes, 
which are as it were the tripod of astrology. And we have the valuable indirect 
evidence furnished by Juvenal that at Rome in the lst century A.D. when there 
was a general craze for astrology and divination, Indian professionals were 
imported into Rome, as augurs, not as astrologers, 


17. The allusions to astrology which are to be found in ancient Indian works, 
like the Ramayana and the Mahabharata, are as q rule, mere astrological tit-bits 
introduced or rather interpolated into the text by subsequent copyists, editors or 
scholiasts. Other ancient Indian works simply ignore planetary astrology, 
though they refer to good and bad days as determined by the movements of the 
Sun and the Moon. Where a literary work, like Sudraka’s Mricchakatika, or 
Subandhu’s Vasavadatta, refers to planets, its composition may be safely referred 
to a date later than the 5th-century A.D. The probable dates of these important 
works, as determined by critics on other data, agree with this presumption. 


18. Eclipses are no doubt alluded to in ancient Indian works, but an eclipse, 
unconnected with any other indication of date, is of as little use for chronological 
investigation as the references to lunar months ard tithis in the Brahmi inserip- 
tions in India of the third and second centuries B.C. 3 


19, As a rule, either a horoscope or an allusion to a week-day is necessary 


for verifying an Indian date and both horoscopes and week-days (as the writer 
has shown elsewhere) are in India posterior to 300 A.D. 
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Siyina Rkadasi (Ashidha éu. 10) 3 61 

Seconds as fractions of a legree or of a day Table VI, 441-442 
Sha’bhan (Muhammadan month) a ue oe «=. 73 (62) 
Shakespeare’s Hurrlet lunar eclipse in — vee 139 (340) 
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(161) | Vydsarayaswamiga] pun:adinam (Phalgona ba. 4) ... 6i 
i Vyasapurnima, (Ashadha éu. 15) ves we eee 6 
Vyatipata (Vaisékha 64.12)... eve ss one & 
Table of Hindu fasts, feaste, etc. ca oa . = 59 (157) 
Tamil, the chronology of early — literature . Appendix, Ww 
: =e No. TII, 439-470 
Tarikhi-i-Llahi era a BAS aes .. 65 (153) | Week-day ... Pe 4 (16)—5 (16- 
Telang on Sankara a = ... 122 (301) 9); 14 (49 
Test tithi by different siddhantas acu He ... 85 (205)— | Week-day in B.C. years ... sr aN 15 (50)—16 (51 
88 (209) 
Tibuilue, week-day in —, a Latin poet ... * wv» 15 (60) Y 
Tila Chathurthi or Kunda Chatbarthi nopereas taghe 
6u. 4) vs ete Y, section — in eye-table ve tee ia » =» - 20 (58 
Tila Dvadasi (Magha ba. ) a os ie Ss 64 | Yamadipa (Kartiika ba. 13)... Se ase “a € 
Time, equation of — PP ge Nears os .. 89 (116) | Yamadvitiya (Kérttika 6u.2)  ... ry rT eae € 
Time, caloulation of local — . ag ao 40 (117-119) | Yatimahdlaya (Bhadrapada ba. 12) .., sa oe 6 
Time for yagas ae aes --- 56 (156) | Year, anomalistic sidereal, tropical Re aes 21 (63, 64 
Tisroshtaka (Magha ba. ”, ‘be. 8) ee ... 58 (156) 444 (8, 
< (Margasirsha be. 7, ba. 9) ces «- 68 (156) | Year, commencement of Idian solar — how determined, 16, (5. 
3. (Pausha ba. 8, ba. 9) oes vee 64 | Years, names of — ose se. ae ee .. ~=6"Table 
ae ta ba, 7, ba. 8, ba. ‘O52 se 65 179-16 
Tithis see eve ove reed (92) a Yogas see ue 59 (15 
82 (96) | Yoga, calculation of ‘actual ‘ending moment of — oe e.! 
Tithi, calculation of actual ending moment of — _.... — 82. (95) » Calcalation of -- by pitas ss 54 vv SOLS: 
Tithi or elongation, how determined in Indian and in Yogas, names of — ae aN 07 Table I. 18 
European astronomy ... res 18 (44) | Yoga table, construction of - — eae tvs &8 (210)~—8. 
Tithi, ending moment of — how worked out by (218 
Dikshit ... Ae ot ee an wee 18 (54) | Yogeéwara dvadaéi, (Karttika 6u. 12) . is 6. 


Titbi equivalent in “days a we ~=18 (48) 14 (44) 
Tithi of a moment and tithi of a day, distinguished . 5 (18-—19) 
Tithis, names of — ah Table 1, 182 


Tolkappiyam, &n early Tamil grammar ee aa 7 (27) 
reference to hora in — ... Ai. at 19 (56) 
Trayddasi (1th tithi) ved) pane arn 
Trilochanapoja (Jyéshthe ba, 8) ay ey oa, 60 
Tritlya (3rd titbi) avs oes vee ... 65 (168) 
Tropical, sun’s — Icngitnde a sae ay cee «= BY (LIA 
Tropical year soe oe oes x ove 21 (28-04) | 


Tydjyam, calculation’ of — 


88 (110-111) | 


Yogini Pkadasi (Syeehth | ba LIS eo 56 (156), 6 


Yugadi ave one ove -. 659 (156) 
Yuganta « ips ast we = 9 (18 6} 
Zz 

Zero point of Indian longitude, — displacement, 

o — eee tee 90 216-217 
Zlika'da (Mohammadan month) . ee dan ak oO (162 
“i-l-bijja (Mohammadan mouth) | G0 (162; 


Lodiac-- Signs and constellations distinguished os 10 (85-87 
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AN INDIAN EPHMMERIS 


A.D. 700—A.D. 1799 


OOK-MARKER. 

tear eee tures | a 
| of ee é 

H... M. 

‘00 0 0 0 "50 | 30 
Ol | 02) 0 15 ‘51 | 303 
02 | 1 | 030 59 | 31 
‘03 2 | 0 45 ‘58 | 32 
‘04 | 23 1 6 54 | 325 
05 : T15.! 55 | 33 
06 | 36) I 30 "5B | 334 
Rivas t | i 45 57 «| 34 
‘08 Hy a Q "BB | 35 
09. | 53] 2 10 59 | 355 
10 126-1) 2ee 1: “60° | 36 
‘11 | 63) 2 40 "61 | 365 
Wl oT BBO) BR |. 37 
49-1 8" 18 10: 63 | 38 
14 | 8%} 3 20 64. | 383 
15 9 3. B5 65 =| 39 
"16-98 Be 66 | 393 
Wy Gah be No fe "67 | 40 
18.-| TP 1 420 68 | 41 
‘19 | 115 | 4 30 69 | 413 
"20 «1 18: | 4 45 "70 | 42 
"01 (oe ae ‘71 | 423 
92 | 13. | 5 20 972-143 
93 114 | 5 30 "73 | 44 
94 | 145 | 5.45 "74 | 444 
25 | 15 | 6: 0 75.) 45 
28 | 153) 6 15 "16 | 454 
27 1 AG 6 30. "77 «| 46 
98 |17 | 645[ . “78 | 47 
99 1 174.| 7 O "79 =| 474 
‘4-18-17 10 ‘80 | 48 
‘Bl | 183 | 7-30. "81 | 483 
92 | 19 | 7 40 "82 | 49 
99° 1 20-| 8 0 "B83 | 50 
‘B34 | 204.| 8 10 *84 | 504 
95 | 2b + 8 25° a5 | «51 
36 =| 214 | 8 40 "86 | «514 
E7 | 22 cS BO "87. | 52 
-93,:«| 23 «| «9 10 *g8 | 53 
‘39 | 23h | 9 20] ‘89 | 53h 
49° | 24 | 9 385 90 | 54 
41 | 244.) 9 dv ‘91 | 544 
42 | 25. 10 6 ‘92 | 55 
43 26 10 20 "63 3d6 
44 | 265 | 10 30 "94 | 564 
45 | 27 | 10.45 95 | (57 
"46 |.2%4); 1 0 98 | 573 
47 | 28 | £1 20 97 | 58 
4g | 29 | 11 30 98 | 59 
49 | 29% | 11 45 99 | 594 
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TaBLE I,—Orper AnD Nays or NaKksuarras. 


1 Aésvini (Tam. Asuvati) | 15 SvAti (Tam. Sddi) 

2 Bharani 16 Visikha 

3 Krittika ee (Tam. Visikam) 
(Tam, Kiruttigai) 17 Anuridhi (Tam. Anu- 

4 Rohini sham, Anilum) 

5 Mrigasira _ 18 Jyeshtha 

.(Tam. Mirugasiram) (Tam. K¢ttai) 

6 Ardri: 19 Mila (Tam, Milam) 
(Tam. Arudfo or | 20 Ptrva Ashadha 
Tiruvadirai) (Tam. Piradam) 

7 Punarvasa | 21 Uttara Ashadha 

_ (Tam. Punarpisam) |. (Tam. Uttiradam) 

& Pushya 21-A Abhijit 

(Tam. Piisam) 22 Sravana 

9 Asleshi. _ : (Tam. Tiruvonam) 

(Tam. Ayilyam) 23 Sravishtha or Dha- 
10 Magha nishta 


(Tam. Magham) | (Tam. Avittam 

11 Pirva Phalguni 24 Satabhisaj or data. 
(Tam. Piram) | tirakA 

12 Uttara Phalguni (Tam. Sadayam) 
(Tam. Uttiram) | 25 Parva BhadrapadA 
13 Hasta (Tam, Hastam, | (Tam. Paratiadi) 
Attam) , 26 Uttara Bhadrapada 
14 Chitra ; (Tam. Uitirattadi) 
(Tam. Chittirai) | 27 Revati 


Fasies IT ann ITI.—For ascerraininc Moment 
oF SANKRANTI, 


The moments of Mesha Sankranti, according to 
Sarya Siddhanta and Arya Siddhianta, are given in the 
headlines of this ephemeris, .To ascertain the mo- 
ment of any other Sankranti, add to the moment of 
Mesha Sankranti for the given year the moment of 
the required Sankranti according to table II below. 
Yhe result will be a certain number of days counted 
from 1st March or Ist Ape (according ds the year was 
before or after A.D. 1752). To convert this into the 
English Calendar date, use the nearest figure in table 
TII below which shows for the Ist of every month the 
number of days counting from Ist March or 1st April 
as the first day. Example: 


Required the moment of Makara Sankranti (Uttardyana) 
for A.D, 999, Arya Siddhanta. 
The ephemeris for A.D. 999 gives, as the 
moment of Mesha Sankranti, Arya Sid- 
dhanta, March... ._... RA Fre a 23°44 
Add from table II for moment of Makara. 
Sankranti, Arya Siddhanta (days) ... wae - 275°65 


Total days ... 29909 


This being reckoned trom March 1 as the first day 
is equal, according to table III, to December 1 + 
(299'07 —276) = December 1 + 23°07 = December 24:07 


ANSWeT . 


TabBLeE LI.—MOMENTS OF COMMENCEMENT OF 
SANKRANTIS. 


Moment of Sankranti in 
days of Solar Year, 
| and décimals of a day. 


lSarya Sid.| Arya Sid. 


Tamil Solar 
months, 


) Days. Days. 

Mesha ... Chittirai 0:0 0:0 
Vrishabha ... | Vaigasi 30°93 30°92 
Mithunam ... Ani ae 62°36 62°33 
Karkadam vee Adi one 94:00 ; 93°93 
Simham . |Avani «| 125748 125-40 
Kanni ...|Parattasi . 156°49 156°44 
Tulam ...|Aippasi ...)  186°94 186°89 
Vrischikam | Karttigai ...' 216°83 216°79 
Dhanus Margali 246°32 246°30 
Makaram Tai — 275°64 275°65 
Kumbham Masi 305708 305°11 
Minam ... | Pangani 334-90 334-92 

365°26 365-26 


TABLE IIJ.—Days oF THE ENGLISH CALENDAR YEAR, 
RECKONED CUMULATIVELY FROM MAkcCH 1 AND 
APRIL 1 RESPECTIVELY. 

From From 
March 1. April 1. 


March 1 bet Rs Pes 1 


April 1 eh ar re 32 1 
May 1 ee an ee 62 3t 
June 1 tt Di 93 62 
Jaly 1 % ie af 123 92 
August 1... ise om 154 123 
September i Hf bios 185 154 
October 1 ... ee << 215 184 
November 1 oe x 246 215, 
December 1 vie is 276 245 
January 1... oma vs 307 276 
February 1 + oF 338 307 
March 1 is a seo 335 

Do. Leap year... 336 
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